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Surveyor Will Sample the Moon 





AN AMERICAN AVIATION PUBLICATION 





e@ethe day has arrived 
when we have seen our 
pioneer concepts in EBW 
accepted as the best approach 
to missile ordnance. Our 
continuing leadership in the 
EBW field now rests on providing 
the industry not merely with 
advanced components... 
but complete systems built 
upon the base of our unequaled 
knowledge and experience 
in the EBW field. ©© 
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EBW was developed at Librascope/Sunnyvale by combining modern elec- 





ened 


tronic technology with the physics and chemistry of explosives. Rugged tests eee 
have proven EBW’s immunity to premature initiation from stockpile to. Sve VO Guanes — rerenrane 
target. A note to Librascope/Sunnyvale, 670 Arques Avenue, Sunnyvale, : a ~ — aye 5 oe we 
California, will put you in direct contact with the country’s leading scientific  [ Bridgewire techniques as a replace- 


team devoted exclusively to EBW systems. . ment for squibs, detonators, and 
’ c other ordnance functions, write for 
° Technical Bulletin 33. 


LIBRASCOPE DIVISION + GENERAL PRECISION, INC eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
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@ Shades of Hades 


Our market research people have never 
told us if there’s a need for drapes over 
the gates of Hell. There may even be one 
or two of them on location there, but 
we've had no report so far. At any rate, 
our REFLECTIVE Propucts Division will 
be ready for the eventuality. They've de- 
veloped a series of fabric constructions 
which are so heat resistant that they could 
easily “go to the Devil” and come back 
unharmed. 

Made from “Pluton” Brand heat resist- 
ant fiber, these are quite different from the 
common heat resistant fabrics of glass or 
asbestos. “Pluton” is entirely organic. On 
the other hand, they shouldn't be confused 
with flameproofed organics either, which 
char and become brittle upon exposure to 
a flame. In sharp contrast, “Piuton” can 
be exposed to intense heating approaching 
10,000° K without melting, charring or 
embrittling. There is a reduction in tensile 
strength, but durability is still several mag- 
nitudes greater than even asbestos under 
the same condition. 

In addition to its “infernal” resistance, 
“Pluton” boasts several other eyebrow 
raisers. It's an excellent thermal insula- 
tor (K factor of 0.42 Btu/ft. 2/in./hr., 
compared with asbestos at 0.7). While 
“Pluton” is black in color, it contains no 
elemental carbon. This means it can act as 
an effective electrical insulator. Even after 
10 minutes at 1300° F., resistivity is in 
excess of 100 megohms. Don’t ignore its 
resistance to strong acids and bases. Boil 
ing for 24 hours in 70% H.SO,, for exam- 
ple, fails to destroy it. So far, no solvent 
has been found which dissolves it, either. 

Already it looks as if it can neatly step 
into any number of hot spots, either as a 
fabric or a resin-fabric composite. Perhaps 
yours is one of them. For more informa- 
tion, check the coupon at right. 


THERMO-FAK PREMIER AND 


@ One for the Book! 


It seems almost axiomatic that the infor- 
mation we'd most like to preserve for our 
own files often comes to us in borrowed 
books or periodicals. Unless we're willing 
to risk mayhem or murder by snipping out 
the pages to copy them — we dutifully, but 
wistfully, pass the precious stuff along. 
Recognizing that such traumatic experi- 
ences could contribute to an eventual de- 
moralization of our Aerospace effort, our 
DUPLICATING Propucts Division has done 
something about it. That “something” is 
the THERMO-Fax “Premier” Copying Ma- 
chine, and believe us, it is something. 





Using the completely dry, all-electric 
copying process, the THERMO-Fax “Pre- 
mier” Copying Machine is extremely ver- 
satile. In addition to ordinary single sheet 
correspondence, it'll handle periodicals 
and even books up to 2” thick. The origi- 
nal data (all the way up to 842”x14”) can 
be opaque, translucent, or even transparent 
—the “Premier” Copying Machine repro- 
duces them all with equal ease. It doesn't 
matter either if the opaque originals are 
printed on both sides. 

Not only is it versatile, but it’s quick 
just a few seconds per copy. What’s more, 
it operates on standard 110 or 220 volt 
A.C. current. Check the coupon below to 
see how easily the THERMO-Fax “Premier” 
Copying Machine can break your data 
barrier 


poorer rr rr 


St. Paul 6, Minn. 


Please send more 
information on 


rr 
WJ 
— 
LJ 


Of 


NaMI 
FiRM 
ADDRESS 
City 
hes cub cuties eneceptiedineundnenan ious aabeipemen 
ARE RE ERED TRADEMARK Fr oM s PA 6. MINN 
® 


Miiamesora [ffinine ano (\fanuracrurine company 


«++ WHERE RESEARCH 


iS THE KEY TO TOMORROW 


Circle No. 3 on Subscriber Service Cord. 


3M Company, Missile Industry Liaison 


“Pluton” Heat Resistant Fiber 
“Premier” Copying Machine 
“ScoTcH” Brand Adhesive Transfer Tape 


Place me on your mailing list for new 
product information 


3M MATERIALS MEMO 


News of materials for the aerospace industry — selected from the 27,000 products of the 3M Company | 
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@ Stick To It! 


Good old-fashioned perseverance will still 
solve many a problem. But some prob- 
lems require “stick-to-it-iveness’ of an- 
other sort. Take, for example, the many 
cases where one material must be bonded 
to the surface of another —either perma- 
nently or merely as a temporary measure 
How many times have you wished that 
one of the materials in question had the 
pressure-sensitive adhesive properties of 
one of the “ScoTcH” BRAND tapes? Now 
that very thing is possible with the new 
Y-9010 Dry Removal Adhesive Transfer 
Tape. You can literally make your own 
pressure-sensitive tapes or surfaces merely 
by applying Y-9010 to the back of films, 
metal foils, paper or what have you. Rub- 
bing down with light pressure is all that’s 
required. The adhesive treated material is 
ready for immediate application to most 
clean dry surfaces upon removal of the 
strippable paper liner. Or if you choose, 
by leaving the liner in place you can keep 
it in readiness for use for periods up to 
a year. 

The 1% mil thick adhesive is especially 
formulated to give you not only excellent 
adhesion, but resistance to softening, hard- 
ening, and the effects of the ultraviolet 
radiation in sunlight. Don't forget the 
“fringe benefits” of cleanliness and instant 
tack. These can add up to sizeable savings 
in eliminating costly clean-up and drying 
or cure time. Y-9010 is a product that it’s 
easy to get attached to. 

You can get to know it better through 
your INDUSTRIAL TRADES TAPE DIVISION 
representative or clip the coupon below. 
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A collection of special Ketay potentiometers including single turn, multi-turn, ganged, 
sector, pendulum and pick-off types. Both linear and non-linear models are included. 


Call on Ketay 


for your Precision Potentiometer Requirements 


Ketay has capabilities for designing and manufacturing 
specialized as well as standard precision potentiometers. 
Ketay can fulfill a wide range of requirements with potenti- 
ometers offering these superior features: 


f US METAL or base metal windings meet tempera- 
ture coefficients, low torque and low noise level requirements. 


" permit high resolution since there are no 


shorted turns in the tap region. Ketay-designed equipment 
enables wire to be welded 1/5 the diameter of a hair. 


’ As 


OPTIMUM ACCURACY for all diameters—Ketay’s ex 
clusive servo-controlled winding machines assure constant 
tension and accurate spacing of turns. Conformity of 
0.05% and better within a 3” diameter is an example of 
Ketay potentiometer accuracy. 


2 ATURE (to 300°C) and nuclear resistance 


Ketay can supply precision potentiometers to generate func- 
tions such as sine, cosine, tangent or exponential and empiri- 
cally derived curves. Units can be designed for almost any 
environment. Detail your exact specifications and mail to us. 


Ketay manufactures a complete line of precision synchros, servo motors, resolvers, 
motor tachometers, gyros, amplifiers and encoders in a wide range of sizes to meet your 
specific requirements. Components are available separately or in modular packages. 


UNITED AIRCRAFT CORPORATION 


NORDEN DIVISION 


KETAY DEPARTMENT. COMMACK, LONG ISLAND, NEW YORK 
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THE COVER 


Full-scale model of Surveyor spacecraft’s 
payload is checked by Dr. Leo Stoolman, of 
Hughes Aircraft Co., which will build seven 
of the vehicles for NASA. See p. 40. 


m= FEBRUARY 20 HEADLINES 


SIGNIFICANCE OF SOVIET VENUS PROBE 
Red Military Space Threat Materializes _ 
Man May Gain First Real Knowledge of Veuus ‘a 
U.S. Reschedules Venus Shot for August, ‘62 
Experts Believe Probe Was Sputnik Backup 
Means Examined for Speeding U.S. Boosters 


‘Beanstalk’ to Provide Emergency Signals for SAC 
NASA Has Intramural Competition for Next Explorer . 
Titan Program Jumps Ahead with 5000-mile Success 
Weight of Surveyor Payload Will be Doubled ..... 


= ADVANCED MATERIALS 


Switch to Titanium Will Slash Minuteman Weight 


m= SPACE SYSTEMS 


Re-entry Heat Simulated by Lockheed Hydrogen Jets 
Cook Proposes Magnetic Field to Slow Re-entry 


== SPACE MEDICINE 
NERV Data Revises Plans for Shielding on Probes 
NASA Experts Fear Soviets May Contaminate Venus 


== GROUND SUPPORT 


Canaveral Scheduling Is Tribute to Cooperation 
Huge Atlas-Centaur Launch Complex Near Completion 


= ELECTRONICS 


Bell Labs Advance Superconducting Solenoids ...... 


== INTERNATIONAL 


Evropean Space Club Considers 92-ft. Rocket ...... 
Two French Firms Move into Ballistic Missiles ...... 
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ROTARY ACTUATORS 4 
Standard and proprietary 
designs with field-proven 
reliability. Fast “‘off-the- 
shelf" delivery. Low cost, 
light weight actuator per- 
forms at up to 400° F, 
ambient 


Typical Specs 


Voltages: AN 
11S6V. A.C.—400 C.P.S. 
single phase 


26V.,.1165V.A.C.—2 phase 
18 to 3OV. O.c. 


Sweep: 
0° -360° or any increment 


Weight: 
Less than 3 4 ib. 


Envelope: 

Teraque up to 30° Ibe., 
2-1 2« 2-9 161-5 16° 
Torque up to 
idbs., 3 
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PRECISION MOTORS 
Size 12 frame motor matches performance 
of standard Size 15 under extreme condi- 
tions. 115V. A.C. — 400 cycles per second, 
single and two phase. Certified at plus 
425° F. ambient temperature. Nominal 
speed 10,500 R.P.M. Guaranteed mini- 
mum life 1000 hours. Weighs less than 8 
ot. Brake and speed reducers available. 


® Approved Air Force quality control 
system 

Resident Air Force inspector 
Reliability program being adopted 
Complete design, manufacturing, 
assembly and testing 


Precision electro-mechanica/ components 
for airborne and ground support equip- 
ment. WRITE FOR INFORMATION 


. 
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COMPANY 


ADDISON, ILLINOIS 
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The Missile/Space Week 





Reds Welcome Cooperation 


Soviet Premier Khrushchev, flush 
with the success of the Russian 


| Venus probe launchings, welcomed 


President Kennedy’s offer to pool 


| $pace projects. 


Khrushchev made the statement in 
thanking Kennedy for his congratul- 
ations on the launching of the Venus 
Rocket. Khrushchev also called for 
disarmanent. 


Probe ICBM Base Lag 


Congress began focusing a sharp 
eye on missile base construction slip- 
page last week. 

House Appropriations Subcommit- 
tee heard defense contractors blame 
constantly shifting Air Force specific- 
ations. Industry representatives were 
reported to have said that such prac- 
tice had doubled or even tripled costs 
in the multi-billion-dollar program. 
Air Force and Army officials will 
testify next in the closed sessions. 

Meanwhilc, union leaders attacked 
the problem of wildcat strikes. Con- 
fidence reigned that AFL-CIO would 
call for a no-strike policy concerning 
missile bases. 


Russell Likes Nike-Zeus 


Committing Nike-Zeus to produc- 
tion apparently has the support of 
Senate Armed Services Committee 
Chairman Richard Russell (D-Ga.). 
After observing tests at White Sands 
Missile Range he said he feels much 
better about the program and “obvi- 
ously appropriations have not been 
enough.” Status of the AICBM is 
undergoing appraisal by the House 
Space Committee. 

Meanwhile, j oint U.S.-Canadian 
talks are underway on missile de- 
fense techniques, particularly on fu- 
ture Nike-Zeus deployment against 
unfriendly ICBM’s. 

Earlier this month, Air Materiel 
Command Chief, Gen. S. E. Ander- 
son said that in addition to a nuc- 
lear-powered aircraft striking force, 
the U.S. should have planes equip- 


| ped with air-launched anti-ICBM 


missiles. 


GE to Study Fluid Metals 

General Electric’s Flight Propul- 
sion Laboratory Department in Cin- 
cinnati will make an 18-month study 
of heat transfer characteristics of 
liquid metals as working fluids for 
nuclear electric 
spacecraft. 

GE will share costs—estimated at 
$575,000—with the National Aero- 
nautics and Space Administration. 
Exact terms remain te be negotiated. 


X-15 Progress Report 


The X-J5 rocket aircraft has 
neared its first flight with the super 
engine. 


North American Aviation Feb. 10 
turned over to NASA the No. 2 air- 
craft with its 57,000-Ib.-thrust XLR- 
99 engine. 

Only three days before the No. | 
aircraft with two 16,000-lb.-thrust 
XLR-I1's set a world speed record 
of 2275 mph. It will be returned to 
North American for fitting with an 
XLR-99 and uprating. 

With the big engine, the X-/5 is 
expected to reach altitudes approach- 
ing 100 miles and speeds approach- 
ing 4000 mph. 
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Titan Engine Skirt 
ABLATIVE SKIRT on 
stage engine thrust chamber allows “Dry 
jacket” altitude 
contamination of 
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WEST COAST NEWS EDITOR Bill Wilks talks with Air Force officer at Edwards 
AFB, Calif., in course of covering test of North American’s X-15 rocket plane 


memo fron the publisher 





GOOD MISSILE/SPACE indus- 
try reporters are almost as hard to 
find these days as a_ two-headed 
bionicist. But we've found another 
one, and he joins our West Coast 
staff this week as news editor. 

Bill Wilks comes to us from the 
Los Angeles bureau of United Press 
International, where he’s been cover- 
ing the industry as Aviation/Space 
editor. 

Bill, a 10-year veteran with UPI, 
covered more of the early missile 
shoots at Vandenberg Air Force Base 
than any other newsman. In Septem- 
ber, 1959, his work won him a Col!- 
umbia University science-writing fel- 
lowship under the auspices of the 
Sloan and Rockefeller Foundations. 
His tour of duty at Columbia not 
only improved his background in the 
basic sciences, but enabled him to 
visit almost every major missile/- 
space installation in the country, in- 
cluding such science centers as 
Brookhaven Laboratory and the Mass- 
achusetts Institute of Technology. An 
\ir Force navigator during World 
War II, Wilks worked as a news- 
paper reporter and radio newscaster 
before joining UPI. He’s married, 
lives in Glendale, Calif., with his 
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wife and two small Wilkses. Bill is a 
member of the American Rocket So- 
ciety and the Aviation/Space Writers 
Association. His major outside inter- 
est at the moment is in filling a pub- 
lisher’s request for an introductory 
book on space. 


* * * 
M/R’s SPECIAL REPORT on 
Nike-Zeus, published three weeks 


ago, has caused quite a stir in indus- 
try, military and congressional circles 
Perhaps the most significant develop- 
ment occurred on the floor of the 
Senate on Thursday, Feb. 2, when 
Sen. Strom Thurmond (D-S.C.) stood 
up and urged immediate production 
of Zeus. During the course of his 
speech, he called attention to and 
placed in the Congressional Record 
the article “Nike-Zeus Now?” and 
the editorial “The Nike-Zeus Team” 
from the Jan. 30 issue of MIssILEs 
AND Rockets. And 35 copies of the 
issue were sent over to the House 
Space Committee as background 
reading for their Feb. 15 appraisal of 
Zeus. We like this kind of reaction 
and we're sure you do, too. 
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PRECISION PARTS 
FOR AIRCRAFT 
AND MISSILES 


For many years Fenn has been en- 
trusted to produce vital and complex 
components in large quantities for 
aircraft. Today, Fenn has the facilities 
and personnel experienced in ma- 
chining of special metals and alloys 
required in the aircraft, missile, and 
nuclear fields. Fenn's ultra-modern 
plant includes the finest metal working 
machines, heat treating, plating, sur- 
face treatment, a metallurgical labor- 
atory, and resident air force inspec- 
tion. We welcome the opportunity to 
discuss your requirements. Write for 


copy of Fenn Facilities. 
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THE FENN MANUFACTURING COMPANY 


Newington, Conn. Phone: MOhawk 6-2471 
Circle No. 10 on Subscriber Service Card. 
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The Countdown 


WASHINGTON 
Measuring the Missile Gap 


Intelligence estimates of the number of Soviet ICBM’s 
now operational are understood to range from about 35 
to about 150 depending on what and whose criteria is 
used. Among other items that must be kept in mind in 
figuring-your-own Missile Gap is the number of 200-to- 
300-mile range missiles now deployed aboard conven- 
tional Soviet submarines. Also there is the margin of 
error factor: How thin do you want to slice it? 


Storable Atlas Dropped 
Plans for a storable Atlas have been quietly dropped 
by the Air Force. Reasons: Advent of the storable 
Titan and success in flight-testing Minuteman. 


Talking to Polaris in the Pacific 
The Navy is expected to use two powerful VLF 
communications centers to link planned squadrons of 
Polaris submarines in the Pacific to the nation’s strategic 
alert system. One center is already in operation at Gym 
Creek, Washington. The other is expected to be built in 
Australia where sites are now being surveyed. 


Air Force Reviewing Missile Management 
A high-level study group is understood to have been 
set up by the Air Force to take a thorough look at 
present management of R&D for strategic missile pro- 
grams. The review is in line with criticism by the Ken- 
nedy Administration of present operations. 


Titan Deployment Schedule Holds Firm 
Latest reports from the sprawling Titan program 
show that despite past hitches the first Titan squadron 
is still expected to be operational the middle of this 
year. The first two of 14 Titan squadrons are at Lowry 
AFB near Denver. 


Manned Rocket Flight Decision Due 

Decision on whether a man will be in the next Red- 
stone-boosted Mercury flight down the Atlantic Missile 
Range is scheduled to be made possibly late this month. 
It will be based on final data from the recent flight of 
Ham, the chimpanzee. The two biggest problems with 
Ham’s flight: Excessive thrust and loss of the capsule’s 
heatshield. Neither appears to be major. 


Atlas-Mercury Fix Readied 
Engineers are preparing to make the needed fix on 
the interstage area between the Atlas and Mercury cap- 
sule for the Mercury-Atlas 2 launching later this month. 
The exact nature of the fix will probably not be finally 
decided on until shortly before the launching. 


INDUSTRY 
Bullpups: Cheaper by Two? 


The Navy says it is going to second-source the 
Martin Bullpup to “expand our mobilization base and 
permit us to enjoy the fruits of competition.” The move 
catches Martin in the midst of a cost-cutting drive to 
bring the price of the air-to-surface bird below $3000 
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(COUNTDOWN Jan. 30). Thirty-six companies are in the 
bidding for the second contract, to be awarded at the 
end of next month. A second source will make both HE 
and nuclear-tipped Bullpups for the Air Force as well 
as the Navy. Martin will continue to make both models, 
but its output may be curtailed. 


Whither Aerospace Corp.? 

Officials of Aerospace Corp. are letting it be known 
that they are virtually marking time until the Kennedy 
Administration makes some hard decision on future 
U.S. space activities. Right now about 20 programs are 
in some phase of activity by the Air Force’s non-profit 
firm. A big AF space program presumably could bring 
about a three-fold increase in the 400 technical personnel 
at Aerospace. 


Impacting a Launch Car 
Engineers are still trying to decide how to install the 
Minuteman R&D railroad launch car at Cape Canaveral 
—where there is no railroad. They may be forced to 
bring it to the Cape by barge, dismantle it, truck it to 
launch complex, and reassemble the car on a short 
stretch of track adjacent to the pad. 


The Computer Remembered 
Someone forgot to program into the computer the 
fact that a Minuteman scheduled for launch Jan. 31 was 
an R&D model without a warhead. This is why the shot, 
which did go two days later, aborted within seconds of 
liftoff. 


New lon Thruster 
Rocketdyne Division of North American Aviation 
has developed a novel ion thrust device which depends 
upon a large surface ion source, No details except, to 
make it work the electrodes must be “in the right order in 
the right geometry.” 


INTERNATIONAL 


Venus or Bust 

Sudden shift in the estimated time of arrival of the 
Soviet spacecraft at Venus (from mid-May to April) is 
being explained by U.S. scientists as meaning the vehicles 
was off course, originally. The Russians realized the 
probe would miss at the longer intercept point (see p. 
14) so they tried for an earlier one by firing retros and 
attitude control rockets that had been intended to make 
the space craft orbit Venus. This means, perhaps, the 
best the Soviets can now hope for is a near-miss of the 
planet. 


Overseas Pipeline 
Japanese military intelligence sources believe Russia 
gave Red China the nuclear device they are getting ready 
to fire this year (COUNTDOWN Jan. 30) . . . France's 
SEPR rocket development organization has signed a 
technical assistance agreement with Royal Dutch Powder 
Establishment and the Dutch National Consortium In- 
richtingen . . . Space vehicle being eyed by the pro- 
posed European “Space Club” would be as big as a Titan 
ICBM (see p. 36). 








SPACE RENDEZVOUS 


New PAT-C Applications 
Demonstrate Marquardt’s 
Capability in Precision Controls 


Typical of Marquardt’s Control Systems 
capable of meeting the sophisticated require- 
ments of today’s weapon and scientific vehicles 
is the Corporation’s Position-Attitude- 
Trajectory Control System. 


Already selected for one satellite project, the 
Marquardt PAT-C System provides the exact- 
ing control required for space vehicle rendez- 
vous. Whether it’s an intercept, observation, 
maintenance, rescue, or destruction mission, 
PAT-C makes possible the accurate position- 
ing of heavier payloads in space. 


PAT-C is a highly responsive jet reaction sys- 
tem which controls the Position, Attitude and 
Trajectory of space vehicles as a result of in- 
puts from the vehicle guidance system or 
ground control signals. The system provides 
the extremely precise corrective action based 
on simple position and velocity error signals, 
or will respond to the demand of guidance 
computers in the system. Tests demonstrating 
the flexibility of the PAT-C system range from 
multiple restarts up to 200 times per second to 
four minutes of continuous operation on a 
radiation cooled thrust chamber and nozzle. 


Marquardt’s sixteen years of research and 
development has produced state-of-the-art 
advancements over a wide range of electronic, 
electro-mechanical, pneumatic, hydraulic and 
nuclear controls and accessories. 


For example, products demonstrating the 
company’s diversified capability include: gas 
operated servo systems for thrust vector con- 
trol of an advanced ballistic missile ; inlet con- 
trols for the McDonnell F4H-1 and the North 
American Hound Dog (GAM 77) ; a radically 
new space power unit; and control systems 
for the Bomarc ramjet engine andthe Project 
Pluto nuclear ramjet engine. 


For additional information concerning the 
PAT-C system or other controls capabilities 
contact Dick Oblinger, Chief Application En- 
gineer, Controls and Accessories Division. 

Engineers and scientists experienced in these 
or related fields will find it rewarding to dis- 
cuss their career futures with Marquardt. 


Be 


THRUST VECTOR CONTROL rotary actuators have 
been tested up to 1600 degrees F. and up to 42 hours. 
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SPACE POWER UNIT—a new Marquardt chemically 
fueled fixed displacement unit provides power with 
minimum weight for 1-15 day missions. 
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KAGES utilizing ram air for all actuation 
and control functions are service-proven in operational 
weapons systems. 
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force is on station. Aboard the Polaris submarine George Washington command communi- 
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on antisubmarine warfare problems and research on related underwater phenomena. 
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SHOOTING VENUS 





Military Space Threat Grows 


Big Soviet spacecraft increases fears 
U.S. may be outflanked in space stra- 
tegically. Future Red vehicles could be 
manned, carrying missiles to suppress 


A SOVIET SPACECRAFT whiz- 
zing toward Venus increased military 
fears this week that Russia will try 
to outflank the United States by de- 
ploying bombers and missile-launching 
satellites in space. 

Moreover, a number of military 
planners saw the Venus rocket feat 
as a major step toward building space- 
craft capable of neutralizing U.S. sur- 
veillance, early-warning and communi- 
cations satellites now under develop- 
ment. 

This was the major military sig- 
nificance seen in the “peaceful” launch- 
ing Feb. 12 of the 1419-lb. Venus 
probe from an orbiting Soviet satellite. 

An immediate result was to put 
new urgency behind Air Force pro- 
posals for the rapid development of a 
family of offensive and defensive space 
systems—manned and unmanned. 

President Kennedy told a news 
conference three days after the Venus 
rocket launching that Soviet superiority 
in boosters was a “matter of great 
concern.” He said that “unless we are 
able to make a breakthrough before 
Saturn, then we have to recognize we 
are in a secondary position in boosters.” 

“It is going to be a major task to 
surpass them,” he said without elaborat- 
ing on his plans for the space program. 

Kennedy made no allusion to the 
military significance of the Venus 
rocket. He said only that “preventing 
outer space from being used as a new 
area of war” is of the greatest concern. 

* Air Force arguments—Plans for 
a family of military offensive and de- 
fensive space systems have been under 
study by the Air Force for some time 
and have been presented in detail to 
the Kennedy Administration. Consid- 
erably greater impetus for many of 
these proposals is expected in a forth- 
coming report being prepared by a 
special military space study committee 
set up by Lt. Gen. Bernard Schriever, 
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by James Boar 


commander of ARDC. 

The committee is headed by Trevor 
Gardner, former assistant to the Sec- 
retary of the Air Force for R&D. It 
includes Dr. Jerome Wiesner, Presi- 
dential Science Adviser, as well as a 
number of other noted scientists and 
engineers. 

Air Force officers have argued re- 
peatedly that the United States must 
be prepared to meet a Soviet military 
threat in space, 

Most military planners consider the 
use of missile-launching satellites the 
expensive way to deploy a strategic 
striking force. However, some argue 
that the capability to launch orbital 
space bombers or missile-launching sat- 
ellites could, at a time when both 
Russia and the United States possess 


large numbers of missiles, tip the 
balance of power. 
Lt. Gen. Roscoe C. Wilson, Air 


Force Deputy Chief of Staff/ Devolp- 
ment, recently put it even more 
strongly. (M/R, Dec. 12, 1960): 

“The essence of military supremacy 
is access. The only thing that has kept 
Russia under control is our supremacy 
in the air. The air alone did this until 
the missile came along and the missile 
won't last forever. The means of ac- 
cess to Russia will be aerospace. Who- 
ever dominates space is going to dom- 
inate the earth.” 

*® Defenses lacking—In accordance 
with this line of military thinking, Lt. 
Gen. Laurence S. Kuter, commander 
of the North American Air Defense 
Command, is understood to be prepar- 
ing a request to the Joint Chiefs of 
Staff calling for defense systems cap- 
able of combatting a broad range of 
space weapons. 

Kuter’s command only last month 
took charge of the Navy’s silent satellite 
detection network. Two days after the 
Venus rocket was launched the general 
said NORAD wants to be able to make 


American defenses. Kennedy recognizes 
‘secondary’ position in rocket boost- 
ers; asserts space must be prevented 
from becoming brand ‘new area of war’ 


a “millisecond check” of any unidenti- 
fied objects in space. 

However, the United States at pres- 
ent has no operational weapon that 
could be used to destroy or neutralize 
an enemy satellite or spacecraft. Nor 
does the United States have any means 
of determining whether a satellite is a 
threat to the nation’s security. 

Both military and civilian experts 
agree that the Soviet satellite from 
which the Venus rocket was launched 
could just as easily launch nuclear- 
tipped missiles at the United States 
with great accuracy. 

They also agree that the booster 
that placed the launching satellite into 
orbit could just as well have launched 
a Dyna-Soar type space bomber carry- 
ing men and nuclear weapons. Dr. 
Eugen Saenger, father of the Dyna-Soar 
concept, said such a Soviet spacecraft 
could have carried two or three men. 

However, congress in general con- 
tinued to await the Administration's 
lead on how it would proceed in the 
long-expected shake up of the nation’s 
space programs. 

As these programs stand today: 

—The Pentagon has under develop- 
ment only two weapons that might 
conceivably be useful against satellites 
or spacecraft. The two: Nike-Zeus and 
Sky Bolt. The Dyna-Soar project is a 
slow-paced research program. Saint, a 
satellite inspection system, and other 
advanced space weapon projects are 
only in the study stage and are gen- 
erally starving for funds. 

-The National Booster Program, 
directed by NASA, is also greatly 
underfunded. Under present plans, the 
United States would not be able to 
match the thrust used in the Soviet 
Venus launching for several years at 
the very least. 

As one military man put it: “When 
you open the box and look in, there 
just isn’t much there.” ed 
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SHOOTING VENUS 


Man May 
Get First 





Knowledge 


of Planet 


Promised weekly reports on 
instrumentation’s findings 
could solve many puzzles 


VANSAG 


SOVIETS’ VENUS PROBE, launched a month after the date for a minimum enerey 


orbit to the planet 
of April. The above 


vehicle would impact or go into orbit around Venus in last half of May 


is now 


Ir THE SovieT Venus probe is suc- 
cessful, it should open a whole new 
realm of knowledge about Earth's 
neighbor planet. 

About all that astronomers know for 
certain about Venus is that it is 
wreathed in banks of clouds. Concern- 
ing the rest of its properties there is 
considerable disagreement. 

The planet's rotational period may 
be measured in weeks—or hours. 

Some scientists think the surface 
is completely arid; others that there 
may be some water. 

This has led to the conclusions that 
there is either no life on the planet, or 
that it could be in a period corre- 
sponding to the earth's carboniferous 
period of several million years ago. 

Whether this first close-up look 
will shed any knowledge on the exist- 
ence of life forms must await the time 
that the probe reaches Venus—some- 
day after April 15S—and whether its 
instrumentation functions properly. The 
Russians have promised weekly reports 
on the spacecraft’s progress, 

* Similar to Pioneer V—The official 
Soviet press agency Tass describes the 


-———. 
a a 





expected to hit or pass close by 


chart was based on the Russians 


Venus 


probe’s main mission as one “to check 
the methods of injecting a space body 
into an interplanetary trajectory, to 
check radio communications over 
super-long distances and the guiding 
of a space station, to check more 
exactly the size of the solar system and 
to carry out a program of physical 
observations in outer space.” 

The equipment on board is reported 
to be designed to study cosmic radia- 
tions, magnetic fields, interplanetary 
matter, and to register collisions with 
micrometeorites. Chemical batteries 
charged by solar cells are said to be 
furnishing the power for the instrumen- 
tation and communications systems. 

Thus, the scientific objectives are 
simple and straightforward, and un- 
doubtedly the instrumentation used to 
realize them will be conventional 

Communications over the projected 
50-million-mile range should bring up 
no problem, especially in view of the 
payload weight available in the 1419- 
lb. probe. A _ 100-watt transmitter 
would be sufficient, by assuming that 
the total gain of transmitting and re- 
ceiving antennas equalled 50 db. 

Pioneer V, with 
a 150-watt trans- 
mitter, was eX- 
pected to be able 
to transmit  suffi- 
ciently strong sig- 
nals to be received 
by 60-foot (28 db) 
antennas. The 250- 
foot Jodrell Bank 
antenna actually 
did receive 5-watt 
transmissions out to 
22.5 million miles 

[The power 
package in Pioneer 
V weighed 50 
pounds and the in- 
strumentation 40 
pounds. With its 
total payload of 95 
pounds, it was 
scheduled to _per- 
form virtually the 
same task as the 
Venus probe. With 
its much larger ca 
pacity, the Russian 
vehicle could rea- 
sonably be expect- 


\ 
1 
! 
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ed to accomplish 
many more func- 
tions and provide 


much greater accu 


racy than the U.S 
effort 
toward the end *Not much 
original prediction that the known—Most of 


(Cont'd on P. 39) 
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SHOOTING VENUS 





Mariner Shot Set for August, 62 


Dryden says NASA will make sure Centaur is available; 
new vehicle will come close to matching present Soviet thrust 


THE RED VENUS PROBE set- 
tled one argument with a vengeance. 
The U.S. will fire a Mariner at Venus 
in August, 1962, the next favorable 
period, assuming that a Centaur is 
available by then. 

Former Administrator T. Keith 
Glennan of the National Aeronautics 
and Space Administration, in one of 
his last official acts had pushed the 
U.S. target date for a Venus fly-by back 
from 1962 to 1964. 

But Deputy Administrator Hugh 
L. Dryden told the House Space Com- 
mittee last week that Glennan’s de- 
cision did not preclude shooting at 
Venus if a Centaur vehicle is available. 
And Dryden told M/R that the Cen- 
taur launch schedule will be juggled if 
necessary to make a vehicle available. 

Glennan’s delay apparently was 
based on priorities, rather than funds. 
The Venus probe, P-37, had been 
scheduled for the seventh in the series 
of Centaur vehicles, which are to be- 
gin flight tests this summer. When it 
became apparent that slippage in the 
Centaur program might prevent getting 
seven vehicles off by August, 1962, 
Glennan pushed the target date back, 
rather than attempt to change the 
schedule. 

Dryden told the House committee 
it now looks as though P-37 will be 
aboard Centaur 4 or 5. He explained 
that the first Centaur launches must be 
devoted purely to checking out the 
vehicle and cannot carry interplanetary 
payloads. 

* Matching Red thrust—Centaur, 
which will have a high-energy liquid 
hydrogen-LOX stage atop a modified 
Atlas, will be the first U.S. launch ve- 
hicle with capacity in the same range 
as the Soviet launch vehicles, based on 
an ICBM with about 800,000 Ibs. take- 
off thrust, more than twice the 360,000 
Ibs. of Atlas. 

Dryden said Centaur will be able 
to launch 1000-1100 Ibs. on a Venus 
trajectory, compared with 1419 Ibs. in 
the Soviet .Venus probe. NASA plans 
to have a backup vehicle available in 
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August, 1962, if the first fails at launch. 
But Dryden noted that a backup shot 
will be impossible if it does not become 
apparent within a month that Mariner 
is not heading true for Venus. 

The NASA official said Russia ap- 
parently succeeded in its second attempt 
to launch toward Venus and voiced 
hope that America’s batting average 
will be as good. 

Dryden recalled that NASA _ at- 
tempted to get a spacecraft ready for 
a Venus launch as early as June, 1959, 
but the date, seven months after the 
creation of the agency, made too tight 
a schedule. The Thor-Able vehicle was 
eventually used to launch Pioneer V, 
a 94.8-Ib. spacecraft, in the general 
direction of Venus’ orbit on March 11, 
1960. 

Pioneer V traveled within 8 million 
miles of Venus’ orbit and within 26.1 
million miles of the planet itself last 
year. However, the weight-carrying ca- 
pacity of a Thor-Able left no room 
aboard Pioneer V for the heavy con- 
trol and terminal guidance gear neces- 
sary to find the planet and lock onto 
it after a flight of more than 100 million 
miles. The propellant for reaction jets 
alone would have to weigh several 
hundred pounds. 

Centaur, which will be able to 
launch 1450 Ibs. to bare escape velocity 
and 8500 Ibs. into a low orbit, is to 
have three development flights in the 
latter part of this year before it takes 





VENUS PROBE |! 


Weight 1,419 

Internal Temp. 68 degrees F, : 

Payload wget devices 
or cosmic rays, mi- 
crometeorites, mag- 
netic fields; also so- 
lar cells and trans- 
mitting equipment 

Launched ae 12 IR 

ETA April 15-30 (Revised 
from May 1|5-31) 








on any payload except instruments 
designed to monitor performance. 

At one point, the NASA schedule 
called for Department of Defense pay- 
loads aboard Centaurs 4, 5 and 6. Ap- 
parently, this is the part of the program 
that will be juggled if necessary to make 
two Centaur vehicles available for 
Mariner. 

Dryden told the House Space Com- 
mittee that, so far as he knows, booster 
capability is the only area where U.S. 
Space technology is behind that of 
Russia. He believes, he said, that Amer- 
ica has guidance and control gear 
capable of doing everything Russia can 
do in space, just as soon as there is 
thrust enough to lift it. 

® Money on hand—Asked whether 
more money can speed U.S. booster 
programs, Dryden replied the budget 
is being reviewed at the request of 
President Kennedy. He cautioned that 
it will not be possible to speed very 
much. He predicted that the U.S. will 
catch up with Russia in booster capa- 
bility by 1965, when Saturn is opera- 
tional. 

Centaur apparently has no serious 
budget problems. The NASA budget 
request submitted by former President 
Eisenhower includes a supplemental 
Fiscal Year 1961 item of $5 million 
in lunar and planetary exploration, 
most of which will go for Centaur 
vehicles to be fired early in FY *62. 

Dryden noted that Pioneer V ac- 
complished some of the scientific ob- 
jectives the Russians assigned to their 
Venus probe—by measuring radiation, 
magnetic fields and micrometeorite den- 
sity in interplanetary space. The little 
spacecraft holds the long-distance com- 
munication record of 22,460,740 miles, 
set on June 26, 1960, the last day the 
signal from its 5-watt transmitter could 
be heard with the use of the 250-ft. 
dish antenna at Britain’s Jodrell Bank 
Experimental Station. 

Russia’s previous long-distance com- 
munication record was 396,000 miles, 
which the Soviets said they set with 
Lunik I, launched Jan. 2, 1959. 33 
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Orbital Data Shows Reds 
Had to Use A Backup Vehicle 


No attempt made by U.S. to 
track spacecraft optically 
—shift in arrival may in- 
dicate it was off course 


RUSSIA APPARENTLY used a 
backup vehicle in its Venus probe. 

Deputy Administrator Hugh L. Dry- 
den of the National Aeronautics and 
Space Administration says the similar- 
ity between orbital elements of Sputnik 
Vil, launched Feb. 4, and those of two 
pieces of debris from the Venus probe 
launched from orbit Feb. 12 strongly 
supports the idea that both shots 
were for the same purpose. 

Dr. Aubrey Mickelwaite of Space 
Technology Laboratories. one of Amer- 
ica’s top space trajectory specialists, 
declared that the Venus probe must 
have been a backup vehicle. He said 
the time between the two was too 
short for it to be a follow-on. 

Sputnik Vil (1961 Beta 1), which 
Russia said weighed 14,000 Ibs., had 
an inclination 64.90", a period of 89.66 
minutes, an apogee of 196 statute miles 
and a perigee of 125 statute miles, ac- 
cording to U.S. tracking agencies. 

The debris from the probe launched 
from orbit Feb. 12 (1961 Gamma 1) 
consisted of Gamma 2, the rocket body 
from the previous stage; and Gamma 3 
and Gamma 4, two parts of the satel- 
lite from which the probe was launched. 

The rocket body is believed to 
have re-entered the atmosphere, NASA 
said. Both Gamma 3 and Gamma 4 
have inclination of 65.01°. Gamma 3 
has a period of 89.79 minutes, apogee 
of 201.5 statute miles and perigee of 
123 miles. Gamma 4 has a period of 
89.54 minutes, apogee of 186 miles 
and perigee of 124 miles. 

* Space derelict—Dryden noted that 
the chief difference between the Gamma 
3 and 4 orbits is in the apogees. He 
speculated that the parts flew apart 
when the Venus probe was ejected, 


Gamma 3 upward and Gamma 4 
downward. 

NASA said the rocket body of 
Sputnik Vil (1961 Beta 2) has re- 


entered the atmosphere and burned up. 
Another object, 1961 Beta 3, believed 
to have been ejected or broken off from 
the big Sputnik, is now orbiting with 
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an inclination of 64.89°, a period of 
90.09 minutes, apogee of 207 miles 
and perigee of 148 miles. 

Beta 3—with an apogee 11 miles 
higher and a perigee 23 miles higher 
than its parent—has considerably more 
kinetic energy. The figures thus lead 
to obvious speculation that it is the 
derelict spacecraft ejected on the probe 
that failed. 

The early burnup of both rocket 
bodies indicated the final stage and 
restartable engines, and that a short 
burst of propulsion was necessary to 
put the big satellites into initial orbit. 
For if the rocket bodies followed the 
satellites into orbits with perigees well 
over 100 miles, it is unlikely they 
would have fallen back so fast. 

There was no reason to believe that 
high-energy propellant was necessary 
in the final stage. Mickelwaite esti- 
ated that a rocket weighing only 7,000 
Ibs. might have been enough, using 
conventional propellants with specific 
impulse of 290 seconds in vacuum. 

* Changing course—Several 


U.S. 


scientists speculated that the Red space- 
craft might have had some sort of mid- 
course guidance, although there could 
not have been much propellant aboard 
a 1419-Ib. spacecraft to change course 
to any great degree. 

One scientist suggested the change 
in arrival date from May to April 
might have resulted from a mid-course 
maneuver made necessary by the craft's 
being greatly off course. His guess was 
that Russian scientist ordered a burn- 
out of all the propellant intended for 
attitude control and terminal course. 

By late last week, none of the deep 
space antennas available to the West 
had succeeded in tracking the Red craft, 
since it is transmitting only once every 
five days, presumably when over Rus- 
sia. U.S. stations at Goldstone, Calif., 
and Woomera, Australia, were modi- 
fied to receive on the Russian frequency 
and Britain’s Jodrell Bank was expected 
to do the same. 

Some U.S. trackers wondered why 
no effort had been made to track the 
spacecraft optically. They noted that 
with initial trajectory data—or assumed 
data—wide angle optical telescopes such 
as the 48-inch Schmidt at Mt. Wilson 
could be aimed at the general area and 
pairs of exposures made at different 
times and compared on a blink com- 
parator would spot movement of the 
image, Repeating the procedure on suc- 
cessive nights would establish a general 
trajectory and it could then be tracked 
with larger narrow-angle telescopes. * 





Booster Program May 


RUSSIA’S NEWEST demonstration 
of rocket power turned the spotlight 
on the U.S. booster program and the 
possibility of speeding it up. 

NASA's 1.5-million-Ib.-thrust Saturn 
won't be ready to carry a payload until 
1964, and won't be operational until 
1965. And this is the only large booster 
in sight. 

But Thiokol’s Dr. Harold W. Ritch- 
ey says it would be possible to fabricate 
a 3-million-lb.-thrust solid rocket in less 
than three years. “If we were in a 
hurry,” added Ritchey, “we could have 
it in 18 months . . . we could have it 
before the -XX_ 1.5-million liquid.” 

Ritchey estimated that 1-million to 
5-million Ibs. of thrust is about the most 
that could be gotten out of a single 
combustor using liquid fuels and a tur- 
bopump. He said that it’s about as 
easy to make a_ 100-million-pound- 
thrust solid as a 1-million-lb. liquid. 

On the other hand, NASA's Deputy 
Administrator Hugh Dryden is not as 
optimistic about solids as Ritchey is. 
Dryden told a congressional committee 
last week that solids assuredly have a 
place as large boosters—but that one 


be Speeded 


could not 
Saturn. 
For a meaningful moon or planetary 
mission, Ritchey called for a payload 
of 120,000 pounds. He estimated that 
for this, the overall vehicle weight 
would be between 7-million and 9- 
million pounds. Assuming a thrust-to- 
weight ratio of two or more, Ritchey fig- 
ured the needed thrust at 20-million Ibs. 
This thrust could be obtained by 
clustering seven 3-million-pound-thrust 
boosters. Ritchey indicated that this 
would be the quickest, easiest and least 
costly way of getting large thrusts. 
The solid booster costs between 
$1.25 per pound and $2.25 per pound, 
Ritchey said. He figured that a 21-mil- 
lion-pound-thrust solid, weighing about 
5 million pounds, would cost between 
$5 million and $10 million. He esti- 
mated that containers for liquid boost- 
ers cost about $100 per pound. 
Because of the high thrust obtain- 
able from the solid rockets, Ritchey ob- 
served that we may have been building 
our staged rockets upside down. “Put 
the solids underneath and the liquids 
on top.” 33 
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possibly be made before 
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‘Beanstalk’ 


First details of emergency 
communications system de- 
veloped by Hughes 


Los ANGELES—Advanced develop- 
ment is expected to start soon on a 
rocket-borne communications system to 
provide emergency transmission of the 
“Go” signal to SAC’s retaliatory forces. 

Called Beanstalk, the program is an 
outgrowth of the Tattletale project de- 
veloped and tested last year by the 
Hughes Aircraft Co. Communications 
Division. It would be designed for use 
only “if all else fails.” 

Development of an Emergency 
Positive Control Communications Sys- 
tem (EPCCS), originally under Wright 
Air Development Division, apparently 
is mear the contract stage. Further 
work probably will be supervised di 
rectly by the 480L AIRCOM world- 
wide Air Force communications 
system. 

Details of the approach taken by 
Hughes in Tattletale have now been 
disclosed. They were reported by W. 
L. Exner and E. R. Gaul of Hughes’ 
Communications Division at the In- 
stitute of Radio Engineers Winter Con- 
vention on Military Electronics. 

Hughes scientists believe that the 
system will operate at altitudes on the 
order of 1000 mi. with transmission 
times on the order of 20 to 25 minutes. 
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Rockets for SAC Signals 


In some ways, Tattletale, Beanstalk, 
or whatever it is to be called, re- 
sembles Minuteman in concepts of 
simplicity and low maintenance. The 
basic vehicle is uncomplicated and, 
Hughes says, could be installed in 
hardened sites for use when required. 

Original contract, awarded to 
Hughes in June, 1959, called for de- 
velopment and test of a communica- 
tions payload to be carried to high 
altitude by a conventional sounding 
rocket to demonstrate feasibility of 
long-range UHF radio communication 
between the rocket and ground and 
airborne stations. 

* Eight rockets replied—tThe test 
program scope involved launch of six 
rockets from the Air Force’s Eglin Gulf 
Test Range. First three missions, Phase 
I, were slated to transmit recorded 
messages with ground and airborne 
checks at stations up to near maximum 
theoretical range. Initial planning also 
called for three additional missions, 
Phase II, carrying receiving equipment 
to permit rebroadcast of messages trans- 
mitted from the ground. 

Six payloads were expended during 
test and two were held as spares. Pro- 
gram also involved outfitting of ground 
and airborne stations, including con- 
struction of special test equipment and 
manning of certain stations during tests. 

The rocket vehicle was to be an 
off-the-shelf vertical probe if possible. 
To fulfill this need, six Aerobee 300 


rockets were ordered from Aerojet- 
General in April, 1959. 
The Aerobee 300 is a_ tower- 


launched, free-flight, two-stage boosted 
rocket. Booster is a standard Aerojet 
2.5 KS-18000 engine. First, or sustainer 
stage is an Aerobee 150, and the sec- 
ond, or Sparrow, stage is a 1.8 KS-7800 
solid propellant unit. Nearly all this 
rocket hardware had proved reliable 
over a period of years and flight char- 
acteristics were well known. 

Both the 2.5 KS-18000 and Aerobee 
150 were used in unmodified form. The 
1.8 KS-7800 second stage engine re- 
quired some modification but operated 
satisfactorily in some 200 service-proof 
tests. Ignition of this engine was sig- 
naled by a drop in first-stage thrust 
chamber pressure. A conical transistion 


section was used to adapt the 8-in. 
diameter 1.8 KS-7800 engine to the 
15-in. diameter Aerobee 150. This 


joining section also provided aerody- 
namic stabilization during final phase 
of the trajectory. 

Total loaded weight of the vehicle, 
without payload, was about 2000 Ibs. 

The PCC payload consisted of a 
radio transmitter and associated equip- 
ment. The r-f energy was radiated 
from an integral nose-cone antenna 
at 240.8 mc, with a nominal power 
of 100 watts. In Phase I tests, the 
modulating signal was provided from 
a tape recorder in the payload. Phase 
II payload incorporated a diplexer and 
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receiver in place of the recorder to 
permit system operation as a real-time 
relay 

Following environmental _ tests, 
changes were made, For example, the 
power amplifier tube originally used 
(Eimac 4CX300) employed a 6v fila- 
ment. Failure of some filaments during 
vibration tests indicated a stronger 
filament tube was required. The 28v 
filament version of the same _ tube 
(Eimac X578G), which has 
ment wound on a ceramic spool pro- 
vided the answer. 

Other changes included installation 


the fila- | 


of an improved type power amplifier | 


grid tuning capacitor which prevented 
detuning of the power amplifier, and 
replacement of crystal ovens in the 
r-f exciter with an improved type to 
correct failures in these areas during 
vibration tests. Some structural modi- 
fications were made to reduce the 
effects of mechanical resonances of 
terminal boards, battery boxes 
some electrical components, 
Although more than one test site 
had been desired, range limitations and 


and | 


other problems reduced all testing to | 


Eglin AFB, Fla. 

Ground-based monitor stations were 
located at Rock Springs, Wyo.; Boulder, 
Colo.; White Sands, Las Cruces and 
Roswell, N. M.; Big Springs, Texas; 
Stillwater, Okla.; Omaha, Neb.; Cape 
San Blas and Cape Canaveral, Fla.; 
and Dayton, Hillsboro and Cincinnati, 
Ohio. The “local” monitoring facilities 
were used to establish performance data 
on each payload during flight with a 
minimum of propagation effects. Re- 
mote stations were to evaluate long- 
range propagation effects, Operations 
between stations were coordinated 
through land-lines and a HF radio net. 

Ten installations of airborne com- 
ponents were made in B-52G aircraft 
at four SAC bases, Loring AFB, 
Maine; Seymour-Johnson AFB, N. C.; 
Travis AFB and Beale AFB, Calif 
However, only five took part in any 
test operation. 

Each test aircraft was equipped 
with a Hughes preamplifier, a dual 
track magnetic tape recorder and a 
28v DC to 115v AC 60-cycle inverter. 
The preamplifier had a 25 db gain and 
a 2 db noise figure, compared to ap- 
proximately 14 db for the An/ARC- 
34. One tape recorder track recorded 
the rocket signal from the AN/ ARC- 
34 output. Second track recorded a 
WWYV signal from the audio output 
of the aircraft's AN/ARC-58 receiver 
for a time reference. 

By this time, the program was 
about 30 days behind schedule because 
of the delay in facility construction at 
Eglin. 


(Continued on Page 42) 
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Lockheed Eyes Space 


Business Possibilities 

LOCKHEED AIRCRAFT Corp. ts 
negotiating with two communications 
companies on the possibility of the 
commercial exploitation of outer space. 

Board Chairman Robert E. Gross 
told San Francisco business leaders 
that the missile and aircraft company 
also was “considering a number of 
other exciting and profitable com- 
mercial space enterprises.” 

He declined to name the two com- 
munications companies, but said the 
group was meeting to study how com- 
mercial space projects could work, how 
to finance them and how to operate 
completed installations. 

He urged all American business- 
men to start thinking now of the ef- 
fect commercial use of space may 
have on their particular endeavors. 

As an example of the importance of 
space, Gross noted that Lockheed was 
awarded over one-half billion dollars 
in research and development contracts 
last fiscal year. This is more than the 
entire U.S. R&D program 10 years ago 
and 26 times the national total in 1940. 

Lockheed has over 10,000 en- 
gineers, scientists, technicians and sup- 
port personnel “devoting their efforts 
to space research and flights—perhaps 


the largest of any American firm,” 
Gross said. 
LING-TEMCO ELECTRONICS, 


INC. has acquired National Aero- 
nautics and Space Engineering, Inc., 
a Los Angeles consulting firm specializ- 
ing in missile base engineering. NASE 
will become the Missile & Space Sys- 
tems Engineering Division of Temco 
Electronics & Missiles Co., a Ling- 
Temco subsidiary. 


AEROJET-GENERAL NUCLE- 
ONICS has purchased 474 acres ad- 
joining its present site in connection 
with a million-dollar expansion pro- 
gram. The program will include a 
nuclear fuel facility, manufacturing 
facilities and laboratories for research 
in the areas of chemi-nuclear, nuclear- 
electronic, metallurgy and plasma 
physics. Chandler C. Ross, Aerojet- 
VP and division manager, said future 
construction may include a test facility 
for nuclear space power and nuclear 
propulsion. 


RUST INDUSTRIAL has changed 
its name to Rustrak Instrument Co., 
Inc., to reflect the company’s broaden- 
ing interest in the instrument field. 


MITHRAS, INC., a company spe- 
cializing in research, development and 





manufacture in the fields of astro- 
physics, aerodynamic heating and the 
related areas of electromagnetic detec- 
tion, guidance and control, has been 
formed in Cambridge, Mass. Officers 
in the company are members of the 
Naval Supersonic Laboratory of the 
Massachusetts Institute of Technology 


APPLIED PHYSICS LABORA. 
TORY of The Johns Hopkins Uni 
versity has moved its 2-man Digita 
Computing Center staff into a new 
$230,000 building in Howard County 
Maryland. The facility is built arounc 
an IBM-7090, high-speed digital com 
puter. 


THE MARQUARDT CORP. has 
created a Bioastronautics Department 
under the supervision of Jack Bitterly, 
former head of Space Medicine, Inc 


SPECTRACOAT, INC, has 
changed its name to Optics Tech 
nology, Inc., and is expanding to in 
clude the entire field of modern optics 


ELECTRO-OPTICAL SYSTEMS, 
INC, has expanded its research and 
development facilities with a 16,000 
sq.-ft. laboratory building near present 
headquarters in Pasadena. The build 
ing will house the company’s Ad 
vanced Electronics and Information 
Systems Division. 


AMCEL PROPULSION INC., sub 
sidiary of the Celanese Corp. of 
America, has completed construction 
of two research and development facili 
ties at Asheville, N.C. A multibay 
high-energy building has been built for 
hazardous materials, with eight high- 
energy cells. A new static test stand 
capable of test-firing rocket motors 
producing up to 500,000 Ibs. thrust 
has also been constructed. 


GENERAL ELECTRIC CO. has 
consolidated all its market development 
and advanced engineering activities for 
the automation of industrial processes 
The new organization, named the Sys 
tems Sales and Engineering Operation, 
will be headquartered in Schenectady 


TOOL RESEARCH & ENGI- 
NEERING, Los Angeles, has purchased 
for cash the assets of the Utility Meta! 
Products Division, Young Spring and 
Wire Corp. The new facility will op 
erate as the exotic metal products 
division of Tool Research, specializing 
in machining and fabrication of ti 
tanium, beryllium, tantalum, zirconiun 
and other exotic metals. 
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il He designed a 
new interchange 
for radio traffic 


This AMF engineer, part of an 
AMF-U.S. Army team, solved the 
problem of traffic delays and personal 
danger in manual re-connection of 
jumpers when interchanging R.F. 
transmitters and antennas. 








rod 


His solution is a push-button-op- 
erated, coaxial crossbar switching 
system, using vacuum switches for 
circuit selection. A typical system 
consists of 4 transmitter inputs, 7 
antenna outputs plus a dummy load, 
ina 4x8 matrix that can be mounted 
in a 19” rack. It can be controlled 
locally or remotely over any type of 
communication network having a 
bandwidth of at least 200 cycles. 














AMF’s coaxial crossbar switching 
system provides 100% flexibility in 
circuit path selection and accommo- 
dates power levels as high as 500,000 
watts and frequencies up to 30 mega- 
cycles. It allows 100% utilization of 








all transmitting equipment. Stubs 
are automatically eliminated. 





To insure fail-safe operation, 
power is required for the vacuum 
switches only during change of con- 
dition. Selection rate: 1 per second. 
Operating transmitters are safety- 
interlocked to insure a load. There 
are no hazards from open wires or 
inadvertent application of power to 
| dead-lined antennas. 





Single Command Concept 


AMF’s imagination and skills are 
organized in a single operational 
unit offering a wide range of engi- 

4 remeron neering and production capabilities. 
Its purpose: to accept assignments 
at any stage from concept through 
development, production, and serv- 
ice training...and to complete them 
faster...in 
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Phote sequence shows initial series of tests of B-70 escape capsule. In last photo note dust raised at right of capsule as air escapes through “blowout” valve 


Engineered “blowout” cushions landing 


When this B-70 escape capsule hits the ground, the inflated rubber bag 
on the bottom absorbs initial impact—then the bag exhausts through a 
“blowout” valve just at the point of maximum compression to eliminate 
any bouncing “yo-yo” action. The bag must pack in minimum space, must 
inflate within 5 seconds 

B.F Goodrich is equipped to engineer and build shock attenuator systems 
that meet demanding requirements like this. The systems are complete — 
comprising the flexible bag, valving and inflation device. Special BFG test 
facilities aid in engineering the right system to meet the specific require- 
ments of load, approach speed, and tolerable G limits. 

If you have a requirement for an engineered shock attenuator system 
check with B.F.Goodrich Aviation Products, a division of The B.F.Good rich 
Company, Department MR-2, Akron, Ohio. 





B. EGoodrich aviation products = 


Circle No. 7 on Subscriber Service Card. 


Use B.F.Goodrich shock attenuator 
systems on your advanced projects. 


@ Space vehicle 
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@ Test missile 
recovery 

@ Helicopter power 
failure protection 
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Technical Countdown 


ELECTRONICS 


GE Testing Plasma Diode 


Experiments with plasma diodes—thermionic converters 
capable of generating electricity directly from the heat of 
nuclear reactors—show that they can provide a sizable in- 
crease in the electrical output of nuclear power stations in 
the next five to 10 years. The diode under development by 
General Electric is a high-temperature thermionic de- 
vice using cesium gas and a uranium-bearing cathode. 
Units capable of producing 20 watis/cm*? have been dem- 
onstrated, but GE scientists say practical application is still 
“a long way off.” 


High-temperature Semiconductor Data Released 


Department of Commerce has just made available two 
reports on current work in the search for new semicon- 
ducting materials capable of high-temperature service. The 
reports—‘“Research on New High-temperature Semi-Con- 
ducting Materials” (PB-161-938) and “Investigation of 
Physical Properties of Semiconductors” (PB-161-903)—are 
available from Commerce Office of Technical Services. 


Moon-Bounce Marks Woomera Opening 


Communication between the U.S. and Australia via the 
moon was demonstrated Feb. 10 in a transmission between 
the Jet Propulsion Laboratory station at Goldstone, Calif., 
and the Australian station at Woomera. The 455,682-mile 
transmission took 2.44 seconds, relaying a voice greeting 
telephoned from Washington by NASA Deputy Admin- 
istrator Hugh L. Dryden to Alan Hulme, Australia’s Min- 
ister of Supply. Hulme’s reply, by conventional radiotele- 
phone, was blacked out by ionospheric conditions 


PROPULSION 


F-1 Engine Static Tested 


First static test of a prototype thrust chamber for the 
NASA-Rocketdyne F-1 engine achieved a thrust of 1,550,- 
000 Ibs. for a few seconds—the highest thrust ever achieved 
in this country. The Feb. 10 test was the first of a series 
at Edwards AFB, Calif. 


Orbit With One-Stage Hydrogen Engine? 


Pratt & Whitney contends it could develop a liquid 
hydrogen-LOX engine—without any real increase in bell 
size—which would be powerful enough to put a one- 
stage vehicle into orbit. The engine would be a follow-on 
to that used in Centaur and Saturn final stages. The only 
question would be where such a vehicle would fit into 
a launch vehicle program. 


S-45 Launch Delayed by Countdown Difficulties 


A faulty inverter caused the first delay in the launching 
of a Juno II to boost the S-45 ionosphere beacon satellite. 
Further attempts, made during the night of Feb. 10-11, ran 
into trouble with sticking LOX valves. At one point, the 
count was milliseconds from launch when low LOX pressure 
actuated an automatic cutoff. 
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SUPPORT EQUIPMENT 


Improved Accuracy on New Range Ship 

Super-accurate location is the primary feature of new 
Pershing range ship Twin Falls Victory. Using lorac, the 
tracking radar can reportedly be located within 30 feet of a 
point at Canaveral when the ship is 300 miles down range. 
Ultra-precise pitch, roll, and heading measurement equip- 
ment—with accuracy equal to that of the FPS-16 radar 
readout—makes the shipborne radar equal to a land-based 
installation. 


Atlantic Range to be Extended by MARS Ships 


New AMR instrumentation ships—due for contract 
award in the next few months—are well described by their 
designation: Project MARS (Mobile Atlantic Range Sta- 
tion). The ships will be veritable floating bases with equip- 
ment and capability equal to that of down-range island 
sites. Completion of ships will mark an important step in 
extension of the range 


‘Heroes’ Man Impact Predictor at AMR 

Impact prediction facility at Canaveral is wryly dubbed 
the “hero” site for personnel stationed there during 
launches. Only volunteers man the computer center, so 
near the designated “danger zone.” Skunks underneath the 
building make the duty even less desirable. 


Fail-Safe Disc Brake for Atlas Elevators 

A new disc brake being built by Goodyear for Atlas 
launching platforms will eliminate the possibility of the 
elevator dropping the ICBM to the bottom of its silo in 
case of hydraulic or electrical system failure. Although the 
Air Force says the brake requirement is not related to the 
recent Titan silo explosion, such a device could con- 
ceivably have prevented the accident. There are no plans 
at present to incorporate such a brake in Titan launchers 


ADVANCED MATERIALS 


Electrical Explosive Forming at G.E. 

Engineers at General Electric’s Schenectady Laboratories 
have perfected an explosive forming technique through an 
electrically-induced underwater explosion. The electro-spark 
method eliminates conventional explosives and permits the 
facility to operate without elaborate safety precautions 


Finished Rare Earths Available Soon 

Michigan Chemical Corp. and Dresser Products, Inc. 
are working together to supply rare earth materials in final 
fabricated forms to the nuclear, metallurgical and elec- 
tronics industries. Michigan is the raw materials source 
and Dresser the fabricator in the joint arrangement. 


Screw Pitch Diameter Indicator Invented 

A device which fits on a standard micro-caliper and 
permits a missile maintenance man to measure the pitch 
diameter of screw threads with one hand has been patented 
by two Huntsville men. The instrument speeds the re- 
placement of worn screws on missiles and the accurate 
threading of screws on a lathe. 
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Titanium to Slash Weight of Casegin 


LOS ANGELES—The switch from 
steel to titanium second-stage motor 
cases for Minuteman is expected to cut 
weight by 30% in inert parts for the 
mid-section of the ICBM. 

Aerojet-General Corp. will fabricate 
the cases in substantially the same man- 
ner it used to turn out previous steel 
types, but with some new advantages. 

The company's work in fabrication 
of titanium for the Minuteman cases 
was described in a paper presented at 
the American Rocket Society's Solid 
Propellant Rocket Conference in Salt 
Lake City by Aerojet's H. L. Podell and 
R. J. Kotfila 

Thus far, Aerojet has not fired any 
second-stage motors with titanium cases, 
but has run hydrotests and other proof- 
ing methods on them. It can also fall 
back on the experience gained in fabri- 
cating third-stage Minuteman cases, 
which lost out to Hercules Powder Co.'s 
glass case in that competition. 

At present, the cases are made for 
Aerojet’s Solid Rocket Plant by the Ly- 
coming Division of Avco Corp., and 
Aerojet’s Downey Division. Allison Di- 
vision of General Motors may also be- 
gin producing them soon. 

© Significant weight cut—With the 
changeover to titanium, the Minuteman 
second stage will maintain its configura- 
tion of a cassinian 2:1 ellipse, but will 
have a wall thickness of 0.096 to 0.101 
in. instead of the steel wall thickness of 
0.070 to 0.075 in. The additional thick- 
ness adds no weight, but increases rigid- 
ity and resistance to buckling. 

The weight saving will be consider- 
able, with the final titanium product 
weighing 353 lIbs., compared with the 
steel weight of 639 lbs. The forward 
closure will be contour-machined, the 
aft closure will be three-dimensionally 
machined from the forging, and the 
chamber walls will be forged and ma- 
chined—with the possibility that shear- 
spinning may be employed later 

The entire case is made from ma- 
chined, rolled ring forgings joined by 
circumferential welds, while the heads 
and closures are forged from billets 
The rolled-ring chamber-section forg- 
ings can be further refined by shear 
forming. The titanium forgings are so- 
lution heat-treated after rough machin- 
ing, and all distortion occurs at this 
time, eliminating the need for severe 
heat treating after welding. 

Using titanium instead of steel for 
the motor cases, the company estimates, 
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Second Stage Minuteman Case Configuration 


can reduce weight by 30% without 
any loss of reliability or safety, at the 
same time capitalizing on the fabrica- 
tion and tooling experience derived 
from the steel-case methods. Basic de- 
sign of the chambers is the same as that 
for steel, the only significant charge 
being in wall thickness. 

That use of several circumferential 
welds rather than one longitudinal weld 
has benefitted reliability in the program 
is borne out by the record—approxi- 
mately 175 Ladish D-6AC steel cases 
made and hydrotested without a single 
failure. 

The specific titanium alloy chosen 
to replace D-6AC for the second stage 
is Ti-6A1-4V, one of the alpha-beta 
group. The authors pointed out that it 
is Only one of several groups of alloys 
now available, others being Ti-5A1-2.5- 
Sn in the alpha group and Ti-13V-11- 
Cr-3Al in the beta group. 

Ti-6A1-4V has been used longer 
than the other alloys, and is easily 
handled, forged and welded, as well as 
easily heat-treated. Its only significant 
disadvantage is its distortion during 
quenching following the heat treatment. 

*® Steel second-best—Aerojet says 
minimum yield strength of 150,000 psi 
is easily attainable with good ductility 
Elongation values of 10% and over are 
normal. Ultimate strength is 160,000 
psi, uniaxial, and 180,000 psi, biaxial. 

On this basis, the firm says, the 
effective biaxial strength-to-density ratio 
at ambient temperature is 1,125,000, 
an improvement of 45°% over the pre- 


viously used Ladish D-6AC steel. How- 
ever, at elevated temperatures such as 
would be encountered during operation, 
the difference would not be so great. 

Due to the Minuteman’s case-de- 
sign-temperature of 300°F and above 
the titanium ultimate strength is de- 
graded to 155,000 psi in a biaxial stress 
field, whereas steel is virtually unaf- 
fected. The strength-to-weight ratio of 
titanium at these conditions is 970,000, 
so the net improvement over the D-6A¢ 
steel becomes only 27%. 

One of the more important ad 
vantages accruing from the change to 
titanium is the possibility of using 
greater wall thicknesses for a given 
weight, for greater rigidity and buckling 
resistance. 

Loads placed upon the case during 
missile maneuvers can cause buckling 
the company pointed out, and this 
makes it necessary to fabricate cases 
with greater wall thickness than would 
be required merely because of interna! 
pressure. 

Aside from the 6A1-4V alloy slated 
for actual use, the Aerojet spokesmen 
discussed advantages to be gained from 
6A1-6V-2Sn, an alloy of the alpha-beta 
group capable of higher strength than 
6A1-4V; and 13V-11Cr-3A1 of the beta 
group. Although these show promise 
the company said there is possibility o! 
welding and weld-repair problems 

Heat treatment of the Ti-6A1-4\ 
cases is accomplished by water quench 
ing from the solution temperature and 
then aging at 900° to 1000°F. Highest 
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egin Minuteman 2nd Stage 


COMPLETE SET OF ROUGH-MACHINED titanium forgings lined up according to 
final second-stage motor chamber configuration. Finished case weighs only 353 Ibs 


response is obtained by using a solution 
temperature close to the beta transus, 
which is 1750° to 1800°F for this alloy. 

Elongation is good, and the strength 
of the solution-treated material, which 
is quite ductile, is increased from a 
120,000 psi yield strength (155,000 ulti- 
mate) to a 160,000 psi yield strength 
and a 170,000 psi ultimate strength by 
aging. 

Podell and Kotfila note that ductility 
of the solution-treated metal is encour- 
aging from a welding standpoint; welds 
and weld repairs apparently could be 
cooled quickly without postheating and 
with no loss in ductility. 

Aging time required by 6A1-4V ti- 
tanium is quite short—on the order of 
eight hours—and desired properties are 
usually adequate after this period. Frac- 
ture toughness tests were run through 
a center-notch fracture toughness index 
(G.) and the results indicated that the 
solution-treated and aged condition gave 
a value over 1000 in.-lb./sq. in., con- 
sidered completely satisfactory for the 
application 

Nominal value of 150,000 psi yield 
strength for 6A1-4V, a conservative 
figure, is expected to produce com- 
pletely successful cases. 

* Welding titanium—A _ tungsten 
inert-gas process using wire of base 
metal composition, Ti-3AL, or commer- 
cially pure titanium, is used for welding 
the cases. When welds on solution- 
treated material are made with com- 
mercially pure wire, the as-welded 
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strength is generally equivalent to that 
of annealed material; after aging, the 
strength is slightly less than parent ma- 
terial strength. 

Welds on the alloy are excellent, the 
authors said, with high ductility and 
good fracture toughness. No problems 
are expected. The use of circumferential 
welds rather than a single longitudinal 
weld is also expected to improve re- 
liability, since this type of weld cuts the 
hoop stress in half, and weld areas can 
be bolstered by thickening the joint 
area without great weight penalty. 

Automatic equipment is _ utilized 
with the TIG system, resulting welds 
having a minimum of porosity and no 
cracking. Use of an interlocking weld 
joint eliminates the need for special 
tooling. The chamber is reinforced at 
the weld joint to provide twice the 
normal section thickness in the weld 
and heat-affected zone of the parent 
material. 

Since welds in this type of case de- 
sign are circumferential, the resulting 
stress in the weld area is only one- 
fourth hoop stress, and the joint design 
is therefore extremely conservative. 

Less than four Ibs. of weight has 
been added by use of joint-reinforce- 
ment techniques. 

After welding, final strength of the 
titanium alloy is obtained by age hard- 
ening. Aging is accomplished between 
900° and 1000°F and because no severe 
temperature or quenching is involved, 
the effects on the structure are negligi- 


ble. After aging, only final machining 
of interface dimensions and such opera- 
tions as final surface finishing and 
threading are required. 

* Spin forging possible—<Aecrojet 
feels that wall thicknesses of about 
0.350 in. is a minimum for sections of 
large rocket casings of the Minuteman 
second-stage size. Shear spinning, how- 
ever, had been used to produce cases 
at 1000°F in two passes, from 0.880 in. 
thick to 0.340 in. during material eval- 
uation tests. Further development is ex- 
pected to prove that solution-treated 
materials can be spin-forged to essen- 
tially final thickness, offsetting the cur- 
rent disadvantage resulting from the 
severe quench and attendant distortion 
in solution treatment. 

After the solution heat-treatment, 
the forgings comprising the chamber 
section are machined to final membrane 
dimensions. In contrast to steel, Podell 
and Kotfila said, titanium fabrication 
and manufacturing problems are some- 
what simplified because the metal can 
be machined after final heat treatment. 
It has a tendency, however, to distort 
during final machining, especially where 
thin sections are involved. 

To overcome the final machining 
distortion, Aerojet has developed a 
tracer-device technique for machining 
chamber walls in which the final-ma- 
chined inside surface serves as a tem- 
plate for machining of the outside sur- 
face. Thus any slight distortion of the 
inside surface is reproduced on the out- 
side surface, maintaining constant wall 
thickness to required dimensions. 

The company has fabricated at least 
ten titanium chambers thus far, most 
of them on third stage, and is now aim- 
ing at adaptation of the second-stage 
design to the material. One of the third- 
Stage units was burst-tested at pressures 
about 700 psi at 300°F, and two were 
loaded and statically test-fired. The 
static firings were so successful that 
Aerojet reconditioned the units after 
firing and may use them again. Another 
titanium chamber was recycled 25 times 
through the hydrotest facility without 
failure. 

With glass and titanium rocket 
motor cases now becoming standard on 
long-range weapon systems, the use of 
steel may soon be confined to the 
smaller-size powerplants where extreme 
strength-weight-ratios are less important 
than cost. 3% 
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Hydrogen Jets Match Re-entry Heat 


Lockheed’s big burner sys- 
tem simulates heat flux in 
gapless envelope, has un- 
precedented heat capability 


by Joseph N. Steinmetz, Jr. 
Design Specialist 
Lockheed Missile and Space Division 
Sunnyvale, Calif 
LARGE-SCALE re-entry heating 
has been brought down to earth with 
the development of a massive hydrogen 
jet burner assembly at Lockheed MSD 
The problem was how to simulate 
accurately the turbulent flow heating 
which envelops large surface areas with 
thermal shock-producing heat flux. The 
heat-flux capability of established metal 
cutting torches is adequate for a num- 
ber of ballistic missile re-entry simula- 
tion applications; the difficulty was in 
converting small-scale, highly concen- 


trated heat environments te large-scale 
controllable flame fronts 

Lockheed’s approach utilizing the 
hydrogen jet heater driginated in a 
program aimed at solving re-entry 
problems in the Polaris program. The 
project grew from a small research 
effort to a full-scale operation at Lock- 
heed’s Santa Cruz Test Base, 40 miles 
south of San Francisco. 

* Adjusts to specimen——The hydro- 
gen jet heater consists of clusters of 
burner units, the quantity determined 
by the number required to completely 
envelop the structure to be tested. The 
burners are supplied with gaseous hy- 
drogen and oxygen from cascades of 
cylinders. Remotely controlled pressure 
regulators provide variable pressure to 
the burner units as required to provide 


the correct schedule of heat rate vs 
time 

The jet has a much larger heat 
flux capability than any other com- 


parable full-scale heating method—in 
excess of 400 BTU/ft.*-second. It can 


distribute this flux as necessary to pro 
duce gradients along a shell or othe: 
structure. It can also concentrate the 
heating in special areas as required 
The heat flux completely envelops the 
specimen; there are no 
heating ‘between elements or sections 
The burners are flexible in that 
they may be conveniently clustered 


about any conventional re-entry shape, 


including full-scale re-entry body struc- 
tural shells 

The burner units are rugged enough 
to withstand their own torturous gas 
fired environment. The cooling system 
is supercharged so that the burners 
could, if it were necessary, operate con 
tinuously at peak heating rates 

® Manual and automated—Control 
of the heat flux has been found to bs 
highly accurate when the control sys 
tem is skillfully Accuracy 
of temperature/time curves at the con 
trol thermocouple is normally within 
few percentage points of the 
standard, throughout the simulation 


engineered 


desire 





HYDROGEN JET HEATER facility, operated by the Lockheed Polaris project, is located deep in California's Santa Cruz Moun- 


fains 
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Also involved in the development were Liquid Carbonic Diy 


of General Dynamics and Hammon Precision Equipment, Inc 
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Uniformity of heat distribution 
may be achieved by oscillation of the 
specimen. For greatest accuracy, the 
control system normally utilizes tem- 
perature feedback correction in the 
servo system. The hydrogen jet heater 
may also be operated manually, or by 
means of an open loop system where- 
by programed fuel and oxidizer pres- 
sures are followed from a _ predeter- 
mined schedule. 

Polaris Re-entry System engineers 
consulted with the Liquid Carbonic 
Division of General Dynamics Corp. 
very early in the program to obtain 
estimates of feasibility and of the 
relative hazards involved in the handl- 
ing and consumption of large quantities 
of gasses. Full-scale operations were 
calculated to require the consumption 
of peak maximums of more than 1,- 
000,000 SCFH of hydrogen alone. 


Liquid Carbonic subsequently 
engineered the gas supply cascades and 
primary manifolding. Design and 


manufacture of the high-performance 
burner units was undertaken by 
Hammon Precision Equipment, Inc., 
well experienced in torchmaking tech- 
nology. Lockheed engineers had pri- 
mary cognizance in the areas of valv- 
ing, instrumentation, control systems 
and test operations. 

* Hydrogen best choice—Hundreds 
tests were run, as well 
as dozens of tests on full-scale portions 
of structure; as a result, an operational 
now well established, and 


of small-scale 


Status 1S 





basic performance characteristics have 
been proved. Hydrogen was selected 
after a number of tests revealed that 
it was generally superior to propane 
and actylene from the standpoint of 
handling and heat rate capability. 
Heating value of gasses, mass flow rate 
and even flame temperature are not 
satisfactory indices of heat rate cap- 
ability, because of complex combustion 
phenomena. 

Furthermore, while theory would 
seem to indicate that the mixture ought 
to be stochiometric, the greatest tem- 
perature/time slopes have so far been 
achieved through the use of 
oxygen. 

A concurrent LMSD_ Thermody- 
namics Research Program has _ been 
established to investigate in detail the 
characteristics of the method and to 
provide greater understanding of the 
gas-fired environment. 

The early history of the burner 
development was marked by initial 
failure to provide a burner unit which 
would survive its own environment 
without backfiring or overheating. It 
became evident that more exhaust area 
and greater cooling were necessary 

Hammon Precision Equipment, Inc 
carried out a considerable redesign and 
development effort, in conjunction with 
Lockheed testing personnel, before a 
unit was evolved which performed re- 
liably and successfully. This unit is now 
the basic item in the flexible hydrogen 
jet heater system. 33 


excess 


COPPER BAFFLE LEAVES protect the apparatus from the searing heat generated 


hy the burner cluster. Water-cooled jets 
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Intramural Competition 
For Explorer IX Launching 


TWO GROUPS in the National 
Aeronautics and Space Administration 
were racing late last week for the dis- 
tinction of orbiting Explorer 1X. 

Launching of the S-45 ionosphere 
beacon satellite vehicle slipped a week 
and was running neck and neck with 
S-56a 12-ft. balloon designed to meas- 
ure drag an dthus the density of the 
thin atmosphere at satellite altitudes 

The S-45 was to be launched with a 
Juno Il from Cape Canaveral. The 
S-56 was to be launched with a Scout 
from Wallops Island, Va. There was a 
possibility that both might be orbited 
in the same day 

The S-56 balloon, a small 
of the Echo communications satellite 
although designed for a different pur- 
pose, was to be launched into an orbit 
with apogee of 1400 miles and perigee 
of 400 miles. Since the balloon weighed 
only 15 Ibs., despite its 12-ft. circular 
cross-sectional area, the thin atmosphere 
at altitude would have a measurable 
drag—something less than a thousandth 
of an ounce 

As a result of the drag, the satellite 


version 


will lose energy much faster than do 
ordinary satellites, which pack the 
weight into a package with much 


smaller cross-section. Also, because of 
its spherical shape, the drag on S-56 
will be the same regardless of its atti- 
tude 

* Storm study—The §S-56 results 
also can be expected to shed new light 
on the nature of solar storms. Calcula- 
tions based on the orbits of both Soviet 
and American satellites since the be 
ginning of the International Geophysi- 
cal Year have shown that the storms 
which spew out great clouds of protons 
and other atomic particles—affect the 
density of the earth’s thin outer at- 
mosphere. The density is also affected 
by the time of day, time of year and 
latitude 

The primary purpose of the S-56 
launching, however, test the 
capability of the Scout vehicle. It was 
the fourth in a series of eight flight 
tests designed to complete development 
of the all-solid vehicle, and the second 
attempt at achieving orbit. 


was to 


As Scout was phasing into the 
NASA launch program, Juno 1/—with 
approximately the same capability 


was phasing out. The S-45 ionosphere 
beacon was the next-to-last satellite in- 
tended for Juno Il, a combination of 
the liquid-propelled Jupiter and three 
solid upper stages 

The final Juno I/ satellite will be 
S-15, designed to orbit a gamma ray 
telescope next month. One backup ve- 


hicle is on hand if either S-45 or S-/5 
fails 33 
25 
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Magnetic Field 
To Slow Spacecraft 


Cook proposal would convert heat energy into 
electric power generating retarding force 


by William Beller 

















ONE MAGNETOHYDRODYNAMIC device proposed to decelerate or control low 
orbiters and re-entry vehicles uses a coil to generate the magnetic field. 
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AS PART OF A MISSILE NOSE, a thermopile woven like a piece of cloth would 
have its hot junctions heated during re-entry, thereby generating an emf 
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Morton Grove, Iii.—Use of a 
self-generated magnetic field is being 
proposed as a way to slow down a 
spacecraft while it’s in a low orbit or 
re-entering. 

If the scheme works, some of its 
advantages will include: a satellite's 
orbit will be easily changed, because the 
magnetic field will be controllable; the 
system will have high reliability, be- 
cause it will have no moving parts; and 
installation will be very simple, be- 
cause the magnetic-field generator will 
wrap around a structure as easily as 
a piece of cloth. In fact, the generator 
will look like a piece of cloth. 

The physical theory is simple. A 
thermoelectric generator converts heat 
energy—coming in as radiation from 
the sun or created aerodynamically 
during re-entry—into electricity. In 
turn, this energy is used to generate a 
magnetic field, which—moving swiftly 
through ionized particles—produces a 
retarding force on the space vehicle 

® Heat retards missile—In 1958, 
two Cornell University scientists—E. 
L. Resler, Jr., associate professor of 
aeronautical engineering; and W. R 
Sears, director of the graduate school 
of aeronautic engineering—pointed out 
that if a fluid is a conductor of elec- 
tricity, an “electric body force” may 
be produced in it which wil! affect the 
fluid flow pattern. 

The principle involved is more 
familiar when a wire rather than a fluid 
is thought of as the conductor of elec- 
tricity. Here, we have the “pondero- 
motive effect” or “motor effect” of 
electromagnetism, which is used in 
measuring instruments, electric meters, 
electric motors and other devices. 

Partly as a result of the work of 
the two Cornell scientists, and of their 
suggestion that the electric body force 
might be useful in slowing re-entering 
missiles, Cook Research Laboratories 
is making the new proposal. 

In fluids, the flow of current takes 
place through a volume rather than 
along a wire. Therefore, the electric 
body force per unit volume is propor- 
tional to the vector cross-product of 
current density and magnetic field 
strength. 

In turn, the current density is 
directly dependent on the conductivity 
of the gas and the vector cross-product 
of velocity and magnetic field strength 
All of these factors can be present in 
the neighborhood of a high-speed re- 
entering vehicle. Therefore, an electric 
body retarding force can be generated 

The high speed of the re-entering 
vehicle produces high temperatures 
around the vehicle. Air at these tem- 
peratures becomes ionized, increasing 
its conductivity. This takes care of the 
first factor. 

The second factor is already taken 
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care of. The third—magnetic field 
strength—can be generated out of the 
thermal energy created during re- 
entry. If the magnetic-field strength is 
large enough, a considerable retarding 
or drag force can be impressed on the 
missile nose cone. This is the concept 
behind Cook’s proposal. 

* Magnetic field in a cloth—Cook 
eels that the major drawback to the 
theory of magnetohydrodynamic re- 
tardation has been the difficulty of 
producing magnetic fields of sufficient 
strength. The approach described by 
Resler and Sears envisions a missile 
nose enveloped in a layer of hot, 
ionized gas. Then some means, such 
aS a permanent magnet or a storage 
battery, is used initially to produce a 
magnetic field. 

Next, the motion of the maghetic 
field produces an emf. Since the air is 
hot and ionized, its conductivity will 
permit a current to flow from the anode 
—which is in contact with the air 
stream—through a coil to the cathode, 
also exposed to the air flow. Then the 
current flow through the coil induces 
a magnetic field around the nose of 
the missile. In principle, the theory 
is similar to that of a self-excited dc 
generator. 

The maximum strength of the mag- 
netic field is obviously limited by the 
saturation point of the electromagnet. 
In addition, the resistance of the elec- 
trodes and the coil may be many times 
higher than that of the surrounding 
ionized air. This would result in a short 
circuit—and no current flow through 
the coil. 

To overcome the problem of elec- 
trode and coil resistance, Cook calls 
for a thermopile generator, consisting 
of a large number of thermoelectric 
power sources which, by the Seebeck 
or thermocouple effect, generate an 
emf. 

Cook's unique construction of the 
thermopile takes the form of a piece 
of fabric. Two dissimilar metal wires 
are woven to form “hot” and “cold” 
junctions on alternate sides of an in- 
sulating sheet. Each pair of junctions 
is connected in a series path between 
two terminals. The current capacity of 
the thermopile is thus directly pro- 
portional to the number of these series 
paths connected in parallel. 

For magnetic fields of considerable 
Strength, large currents are needed. 
Cook says that these can be supplied 
by short-circuiting the thermopile, 
with no need for additional electro- 
magnetic windings. 

The possibility of using the inter- 
actions of moving magnetic fields and 
ionized particles to retard space ve- 
hicles is attractive. But to make it prac- 
tical requires extensive R&D. 33 
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Titan's 5000-mile Success 
Gives System Push Forward 


MID-1961 operational date for the 
AF Titan I appeared much closer to 
reality after last week's successful 5000- 
mile flight. The advanced-J Titan fired 
from Cape Canaveral Feb. 10 was the 
first success for the new series in three 
tries. Previous aborts were due to fail- 
ure in second-stage ignition. 

The successful launch and full-range 
flight of the J-//] successfully tried out 
several new items. Primary objective 
of the tests was to check overall per- 
formance of the ICBM carrying—for 
the firsttime—the lighter General Elec- 
tric Mk 3 nose cone. Operational 
models will carry the Avco nose cone 
used on previous R&D flights. 

The J-J/ also carried a stroble light 
for more accurate trajectory deter- 
mination. This flashing red light, rated 
at 22 megacandlepower, was triggered 
on during the final phase of second- 
stage flight—about 300 miles down- 
range. Tracking cameras photographed 
the winking light as a curving line of 
dots against a background of stars. 

Analysis of the position of these 
marker dots in relation to certain stars 
will provide extremely precise data on 
speed and trajectory of the missile— 
much more precise than is possible with 
radar. Previous delays in the test flight, 
originally scheduled for the week be- 
fore, were due to lack of the perfect 
weather necessary for full-range photo- 
graphic coverage. 

*® Earlier take-over—Although no 
details are available, it was learned that 
the radio-command guidance system in 
the J-J] assumed control during the 
first-stage phase of the flight, rather 
than during second-stage as is usual. 
Presumably, the early take-over will be 
used in the operational system. 

Also, the flight carried for the first 
time a new model of the three-axis 
gyro reference system. Several design 
modifications have been. incorporated 
for improved accuracy and reliability. 
Changes include a new gyro flotation 
fluid (bromolube), and a transistorized 
circuit which minimizes gyro drift due 
to troquer hystereseis. The “strapped- 
down” reference system was mounted 
on a new vibration-isolating mounting 
rack which protected the gyros from 
vibration and G-loading effects. Struc- 
tural and circuit changes in the timer 
package and addition of a spin-motor 
detection circuit (to indicate gyro op- 
eration prior to launch) were also made 
to the system. 

An additional new feature of the A-J 
was an ablative skirt on the bottom 


half of the second-stage thrust chamber. 
Earlier engines had a “wet-jacket” 
chamber. These required the fuel used 
for regenerative cooling to be pumped 
through the stainless tubes which form 
the thrust chamber prior to flight. The 
new skirt helps minimize pre-launch 
preparations by allowing a dry-jacket 
start of the second stage engine. 

The AJ also has different umbilical 
disconnects and uses the General Elec- 
tric impact predictor. 

The advanced-J series is virtually 
the same as the operational model 
Titan I. One other series—the M— 
will be fired in the R&D program. The 
M will be almost identical to the AJ 
except that it will carry the Titan Il 
inertial guidance package. Its primary 
function will be to prove out the new 
guidance system. 

® Scheduled switch—The Titan /, 
scheduled for operational status this 
summer, will be used in the first six 
operational squadrons. These will be 
surface-launched versions with radio- 
command guidance. 

The silo-launched Titan II, with 
interial guidance, will be used in all 
later squadrons. First test-flight of the 
I1l—a full-stage bird—is scheduled for 
this fall. Work will begin soon on modi- 
fications of complexes 15 and 16 at 
Cape Canaveral to handle the new mis- 
sile. 

The Titan 1/1, with better than twice 
the payload capability of Titan I, will 
use storable fuel (UDMH and hydra- 
zine) and have about the same reac- 
tion time as Minuteman. It will be 
18-20 feet longer than the I and stand 
approximately 115 feet high. oo3 


Norair Slated to Get 


Mach 14 Wind Tunnel 


A MACH 14 wind tunnel will be 
in operation early next year at North- 
rop Corp.’s Norair Division, Haw- 
thorne, Calif. 

The facility will be the fifth of its 
kind in the U.S. Norair engineers will 
investigate re-entry phenomena with 
the equipment, which will provide tem- 
peratures up to 3200°F and pressures 
in the area of 3000 psi for 30-second 
periods. 

Also slated for study are opitmum 
hypersonic vehicle designs, decelera- 
tion and recovery methods, heat trans- 
fer techniques and micrometeorite pen- 
etration. Materials and structures will 


be tested under conditions of inter- 
planetary flight 3 
27 
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NERV 
Data Alters 
Thinking on 

Shielding 


Low-energy protons in near 
Van Allen belt more numer- 
ous than expected; manned 
projects already call for 
good protection, unmanned 
vehicles may be given more 


by Jay Holmes 
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THERE ARE MORE low-energy 
protons in the lower Van Allen belt 
than had been believed, meaning that 
more shielding probably will be needed 
on solar cells and other electronic com- 
ponents of spacecraft. 

This is one of the facts contributed 
by the NERV (nuclear emulsion re- 
covery vehicle) experiment conducted 
by the National Aeronautics and Space 
Administration last September. 

Dr. John E. Naugle, radiation ex- 
pert who directed the experiment, re- 
ports that the slope of the Van Allen 
proton flux curve turns sharply upward 
for particle energies below 20 million 
electron volts (mev). 

Naugle said that although addi- 
tional shielding appears to be necessary 
for unmanned vehicles, the NERV re- 
sults do not affect projected shielding 
for manned spacecraft, except to con- 
firm previous knowledge about high- 
energy radiation. It was already known 
that heavy shielding will be required 
to absorb virtually all high-energy 
radiation and thus reduce to a mini- 
mum the danger in passage through the 
belts. Naugle said it is still true that 
a manned spacecraft probably will not 
be able to pass through the belts more 
than once or twice without serious 
hazard to the occupants. 

The most complete earlier measure- 
ment of the lower Van Allen belt was 
made by Stanley C. Freden and R. 
Stephen White of Lawrence Radiation 
Laboratory, at Atomic Energy Com- 
mission center at Livermore, Calif., 
who made measurements with an emul- 
sion package which was boosted to 
750 miles altitude by a Thor-Able 
rocket in April, 1959, and later rode 
“passenger” aboard an A flas. 
Freden and White reported that 
the flux of protons per sq. cm.-ster. 
varied with proton energy to the power 

1.84—-so that the log-log plot of pro- 
tons against energy was a straight line 
with a downward slope of 1.84. How- 
ever, their first results were only for 
protons with energy greater than 40 
mev. 

It was generally assumed that the 
plot would be a straight line through- 
out. However, Naugle said NERV re- 
sults showed a bend in the plot for be- 
low 20 mev. His first plot shows a 
log-log slope of 3.7 downward, Naugle 


as a 


said. 

© Two classes—The likely explana- 
tion for the bending, the NASA scien- 
tist explained, is in the two classes of 
neutrons found in the lower Van Allen 
belt. One class, known as “knock-on” 
neutrons, results from direct collisions 
between nuclei near the earth and 
cosmic ray particles that come in from 
the sun and outside the solar system. If 
the cosmic ray particle has energy of 25 
mev or more, it knocks one or more 


neutrons out in the extremely short 
period of 10° second, leaving the 
nucleus in an excited state. Such 
“knock-on” neutrons occur in the same 
frequency as the cosmic ray particles. 

The second class of neutrons is 
called “evaporation” neutrons. Those 
come out from the excited nucleus also 
in a very short time, but a little longer 
than required for “knock-on” neutrons. 
And they do not come out all at once. 

Naugle said evaporation neutrons 
have a Maxwellian distribution—they 
are distributed in a random statistical 
way, according to a curve with the peak 
in the middle, trailing off at the high 
and low sides. As a result, he con- 
tinued, the proton flux curve is ex- 
pected to flatten out and trail down 
again in the low-energy region, so that 
it looks something like this: 
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log—log plot , proton 
Flux vs. energy 


Naugle plans to carry his figures 
down to 6 mev to determine whether 
the plot bends over as he predicts. 

® Heavy dosage—In a paper given 
last fall at the Los Angeles meeting 
of the Society of Automotive Engi 
neers, Naugle and Dr. Homer f 
Newell, NASA deputy director of 
space flight programs, estimated that 
the radiation level in the inner Van 
Allen belt is more than 20 roentgens 
per hour. 

They reported that the energy spec 
trum is flat and that a large amount of 
shielding would be required to protect 
a man in the inner zone. To reduce 
the radiation level to 0.5 r/hour inside 
a compartment 4 ft. in radius, the; 
calculated, would require 45,000 Ibs 
of shielding. 

For comparison, the Atomic Energ\ 
Commission has established limits of 
0.3 roentgen a week, 3 roentgens 
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quarter and 5 roentgens a year for in- 
dustrial radiation workers. 

Thus, in 10 hours a man would re- 
ceive his allowable annual dose even 
with 45,000 Ibs. of shielding. 

In the outer Van Allen belt, the 
particles consist mostly of high-energy 
electrons. These can be stopped by a 
much thinner layer of shielding than 
is necessary for protons. But electrons, 
when they strike other matter, pro- 
duce X-rays by a process called brems- 
trahlung. Thus the best shielding in the 
outer belt would be a light material 
to stop the electrons and a thin layer 
of lead inside that to absorb the X-rays. 

Newell and Naugle reported that 
the electrons in the outer belt reach a 
maximum of almost 200 r/hour. A 
carbon shield weighing 60 grams/sq. 
cm., they calculated, would reduce that 
to 1 r/hour of X-rays. An inner layer 
of % cm of lead would reduce this 
dosage by a factor of 10, they added 

Outside the radiation belts, the dos- 
age will be equal to the cosmic ray 
background level of 5 to 10 r/yr. But 
figuring shielding is difficult there be- 
cause solar cosmic ray outbursts occur 
at random. Newell and Naugle said 
they are very encouraged, however, by 
a method developed by Kinsey Ander- 
son of the State University of Iowa for 
predicting periods when a solar flare is 
umikely. The Anderson method is based 
on study of the size of sunspot penum- 
bra. 

® ‘Storm cellar’—As for protection 
against solar flares that might occur 
nevertheless, they said the best con- 
cept seems to be the “storm cellar” 
envisioned for the Apollo spacecraft. 
This is a central compartment just 
large enough to hold the man or men, 
with special shielding that would be 
supplemented by the structure of the 
craft. 

The two NASA scientists pointed 
out that only about a year or so re- 
mains for obtaining data about solar 
radiation and its effect on living organ- 
isms—before the sun enters a three- 
or four-year period of quiet. By 1967, 
when the sun begins to become active 
again, development of the craft for 
the manned circumlunar mission will 
have to be well under way. 

NASA’s Office of Life Sciences 
Programs has plans for a series of ex- 
periments to fill the need. The next 
NERV to be launched late this summer 
from another Argo D-8 sounding 
rocket, will carry several living organ- 
ism samples, as well as nuclear emul- 
sions. Other plans call for deeper space 
probes that might be launched with 
Jupiter, Redstone and possibly Scout 

® More funds?—It was understood 
that some life. sciences experiments 
roposed by NASA were cut out of 
the Fiscal Year "62 budget as propesed 
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by former President Eisenhower but 
might be restored in the new budget 
request to be made by President Ken- 
nedy. 

NASA life science specialists said 
they also plan to keep close watch on 
results from the Air Force Discoverer 
program. 

In future years, the civilian space 
agency plans to launch larger recover- 
able spacecraft, with much more in 
the way of biological specimens aboard. 
Launch vehicles involved may include 
the Atlas-Agena B and the Saturn C-/. 

The Saturn C-1 will come into play 
when NASA makes the first re-entry 
tests of the Apollo spacecraft. It will 








Maximum Allowable 
Radiation Doses and 
Some Typical Levels 


Roentgens 

Maximum per week 0.3 
Maximum per quarter 3 
Maximum annual 5 
Maximum emergency 25 
Normal sea-level 

background 0.00! /day 
Normal interplanetary 

space 5-12/yr. 
Heart of inner belt 24/hr. 
Heart of outer belt 200/hr. 
Solar flare 10-1000 /hr. 

Total for flare 2-400 





be possible to carry a number of bio- 
logical specimens as passengers on such 
flights, tentatively scheduled to begin 
with the eighth Saturn in late 1963. 


There probably will never be a 
“biological satellite,” a life sciences 
specialist said, because it isn’t practical 
to design a satellite for that purpose 
alone. He said Discoverer is excellent 
for testing specimens passing through 
a low polar orbit. The orbital Mercury 
flights, first with chimpanzees and 
later manned, will provide the infor- 
mation needed about radiation reach- 
ing down below the lower edge of the 
Van Allen belts 

However, it already seems reason- 
ably certain that the radiation danger 
in those regions is fairly small, Still 
necessary will be probes that go deeper 
and deeper into space and return with 
packages of living specimens to be 
examined. 

Dr. G. Dale Smith, program co- 
ordinator in the Office of Life Science 
Programs, says life scientists have some 
reservations about applying physicists’ 
data on shielding until living specimens 
have actually been exposed to the con- 
ditions in space. 

“We don’t doubt the findings of 
the physicists,” he said. “We just want 
to wait and see that they are borne out 
by experiment.” 

Dr. Smith said specimens must first 
be exposed on earth to radiation similar 
to that found in space. Then they will 
be launched—protected by the amount 
of shielding that seems indicated, *% 
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Experts Fear Venus Contamination 


by Heather David 

OFFICIALS OF THE National 
Aeronautics and Space Administration 
last week expressed fear that the planet 
Venus would be seriously contami- 
nated with earth microorganisms if the 
Soviet probe has not been sterilized. 

If it has not, landing of the vehicle 
could render the planet virtually use- 
less for further study in the search for 
extraterrestrial life. A NASA spokes- 
man said there is a good possibility that 
the Venutian atmosphere would sup- 
port the multiplication of earth organ- 
isms, making it impossible to find out 
what forms of life originally existed. 
Or, worse, the earth-originated bacteria 
might thrive and wipe out native life. 

It might also wipe out existing life 
forms which might be edible by colo- 
nists from earth. 

Soviet scientists previously an- 
nounced that Lunik II, which they re- 
ported hard-landed on the moon Sept. 
13, 1959, was completely sterilized. 
To this date, there has been no, dis- 
closure as to how they accomplished 
this or whether the same method was 
used in the latest launch. 

A number of studies of this probem 
are being conducted in the United 
States, Generally, scientists agree that 
there are three types of methods: Radia- 
tion, heat and chemical compounds. 
Probably a combination of the three 
eventually will have to be used, accord- 
ing to NASA. 

Dr. E. Staten Wynne, Chief of the 
Microbiology-Cellular Biology Branch 
of the Air Force School of Aviation 
Medicine, told a recent study group 
that scientists must discount the idea 
that ultraviolet radiation in space would 
kill any organisms in an unmanned 
vehicle. 

Ultraviolet radiation would be ef- 
fective only against organisms on the 
outside of the space probe, he pointed 
out, and in space actually aid the pres- 
ervation of microorganisms. 

Heat of entry into the atmospheres 
of Venus or Mars can not be counted 
on to sterilize the vehicles, since their 
atmospheres are composed of nitrogen, 
with only a trace of oxygen in the 
case of Mars, and of carbon dioxide 
in the case of Venus, 

Wynne called for terminal steriliza- 
tion, particularly of the interior of any 
space vehicle. He described a study 
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being carried out by the School of 
Aviation Medicine of the bacterial con- 
tent of the interiors of hermetically 
sealed electronic components used in 
space probes 

The best way to sterilize a space 
vehicle, he said, is probably to use 
ethylene oxide in a plastic bag envelop- 
ing the vehicle, its metal fairing and if 
necessary, the third-stage rocket. After 
exposure to the sterilizing vapor, the 
plastic would be cut away and the 
ethylene oxide gas surrounding the 
vehicle would disperse. If the interior 
were also being sterilized, the disin- 
fectant could be displaced by sterile 
air drawn through an appropriate bac- 
teria-tight filter, such as cotton or spun 
glass. On launch the fairing would be 
recontaminated, but would act as a 
shield to prevent contamination of the 
remainder of the probe. 

Hermetically sealed components 
present a special problem. Preliminary 
studies with capacitors, Wynne dis- 
closed, demonstrated that ethylene 
oxide sterilization was by far the most 
effective, since heat and radiation im- 
paired performance in some compo- 
nents. 

* Animal carriers—If there is dan- 
ger from organisms lurking on vehicle 
surfaces, the potential carried in the 
intestines and organs of mammals is 
fantastic. A group of Jet Propulsion 
Laboratory experts have gone so far as 
to describe the number as 10? micro- 
organisms per kg of mammal intestine. 

Since the moon’s surface is 4 x 
10 **m, microorganisms from one 
splattered or otherwise deceased mam- 
mal could create a serious problem. 

Walter Reed Army Institute of Re- 
search has been carrying out experi- 
ments in raising germ-free animals, 
however, and future U.S. animal probes 
which might be landed on another body 
would probably come from such a 
source. 

* Mutual contamination—Just as 
there is the danger of contaminating 
another planet with earth “basties,” 
there also is the threat that probes re- 
turning with samples from other plan- 
etary bodies will also carry dangerous 
visitors. The same threat exists that 
such unwelcome passengers would be 
carried on round-trip vehicles. 

Estimates on how dangerous this 
could be range from obliteration of the 


human race to not at all. However, it 
is a chance no scientist will take. 

Part of the study carried out by 
NASA is on the possibility of a “built- 
in” antiseptic factor which would steril- 
ize returning probes before they landed 
on earth. 

* What is being done—At present 
there is no authoritative body which 
can dictate the use of proper methods 
to insure against biological contamina- 
tion. 

Several years ago, the International 
Council of Scientific Unions established 
a committee called CETEX to study 
the problem. CETEX has made recom- 
mendations and drafted a code on 
proper procedures, but it has no regula- 
tory authority. 

NASA has pledged itself to follow 
the recommendations of the committee 
and is performing studies on its own 
Although the European space programs 
are not thus far developed, it is inter- 
esting to note that an upcoming British 
conference on _ hospital sterilization 
methods plans to include a session on 
space probes. 3 


Dust in Near Space 
May Annoy an Astronaut 


COMMON HOUSEHOLD-type 
dust may be a problem the astronaut 
will have to contend with in Earth or- 
bital flights. 

Dr. Fred Whipple, head of the 
Smithsonian Astrophysical Observatory, 
reported finding an amazing concentra- 
tion of space dust in near space. The 
concentration is from 100 to 10,000 
times that encountered at a distance of 
10 Earth radii. 

The dust picks up heavy charges 
from the Van Allen belt and swells 
into weak structures, “cosmic puff- 
balls,” which are drawn into an Earth 
orbit at about 8 miles per-second. 

Although the dust itself would pre- 
sent no hazard, the astronaut would 
hear the constant “pings” as the specks 
bombard the shell of the capsule as it 
traveled at orbital speed. 

Dr. Whipple told the Medical and 
Biological Aspects of the Energies of 
Space symposium that a solution would 
be to build a “space bumper,” a thin 
outer shell beyond the main walls of 
the space vehicle with acoustical insu- 
lation to dampen the pings. = 
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This is the Division that developed and is pro- 
ducing America’s first successful air-launched 
st strategic guided missile—SAC’s GAM-77 Hound 
type Dog and brought it from drawing board to 
eaut powered flight in just 21 months. 
1 Or- This is the Division that laid the foundation for 
a large part of America’s current missile / space 
the technology. Many of today’s breakthroughs in 
tory, aerodynamics, high speed flight, inertial guidance, 
ntra- large rocket boosters. materials. and manufactur- 
The ing methods and equipment stem from original 
),000 development work done by the Division. 
eo This is the Division where the scientists of the 
Aero-Space Laboratories are seeking the keys to 
arges 5 
cai satellite rendezvous, refined trajectory analyses. 
space environment knowledge, lunar morphology, 
puff- | rials ithstand space condi * 
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Cape Test Scheduling Is Tribute td< 


Military services and NASA | °° 
arrange firing dates with Bb 
minimum of conflict; tight | 4 
timetables will get tighter | " 








be 
CapE CANAVERAL—Scheduling of us 
up to 6000 tests a year on the Atlantic da 
Missile Range, an assignment fraught Th 
with danger of interservice and inter- thi 
agency rivalry, is performed with re- be! 
markably little friction. a 
Growing use of the range, to an- 
other record number of tests in 1961, su 
is expected to place even greater strain | to 
on existing facilities. But range sched- [| wi 
ulers still expect to be able to satisfy a 
the demands. gor 
Three services and the National do’ 
Aeronautics and Space Administration da’ 
launch rockets and test instruments } tra 
using facilities at the Cape and 11 pre 
downrange island stations, search and 
spotter aircraft and ships at sea. -_ 
A small group at Patrick AFB and tral 
the Cape matches a complex set of dov 


boards representing scores of require- | tral 
ments for use of radars, Azusa, ships 
and aircraft for long and short periods 
of time to produce schedules satisfac- 
tory to everyone concerned most of the 
time. 

Mercury and Minuteman are the 
highest priority projects in active test- 
ing, but dozens of others have varying 
degrees of importance that make it pos- 
sible to decide conflicts between sched- 
uling requirements. Occasionally, how- 
ever, there is a direct conflict between 
two tests with similar priority. 

In such a conflict, the Range Sched- 
uling Division of the Air Force Missile 
Test Center, headed by Lt. Col. Charles 
R. Carter, tries to work out an agree- 
ment between the two launching agen- 
cies. If they can’t agree, the scheduling 
office makes a decision. Occasionally, 
the decision is appealed to the center’s 
deputy commander for tests, and occa- "i 














sionally to the center commander, Maj 
Gen. Leighton I. Davis. So far, no 
appeal has ever gone higher. 

*® Advance notice required—Satellite 
and long ICBM launchings require the 
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SA longest lead time in scheduling. A long 
ICBM shot past Cape Town into the 
ith Indian Ocean, for example, requires 
diplomatic clearance about a month 
yht beforehand. Some satellite shots require 
ter foreign notification beforehand. 

The range requires users to give 
general indication of plans up to a year 
before launch. Six months beforehand, 
of users are expected to pinpoint a launch 





































ntic date, although revisions are allowed. 
ight [he date must be fairly accurate within 
iter- three months and, less than 30 days 
re- beforehand, it cannot vary more than gecEeNT ADDITION AT CAPE is launch complex for Minuteman flight tests. Bird 
a day. fired Feb. | is shown on one of two above-ground pads, There are also two silos 
an- During the month before launch, 
61, support vessels and aircraft are ordered 
rain to station. Next, the schedule is checked Only 20 minutes to get his planes out of This operation occupies the facilities 
1ed- with the Federal Aviation Agency, since the way. Finally, there are static tests. 
isfy a major Miami-Washington air route ® Brainstorming—Every Wednesday, * Typical complication—To _ illus- 
goes over the ocean 50 to 75 miles ‘he range schedulers start work on the trate the complexity of a schedule for 
onal downrange. Planes are not rerouted all schedules for the following week. The a major launch, Perkins outlined these 
tion day for a launch. Instead, the Miami OPerating office, at the Cape, is headed requirements for a Mace flight test: 
ents traffic controller is advised of the %y Maj. George Perkins, and reports Radar—2 Mod 2’s at Stations 1, 3, 
11 progress of the countdown. to Col. Carter at Patrick. 5, 7, and 9; FPS 16 at Stations 3 and 5. 
and Fifteen minutes before a major Perkins group, consisting of five Au Telemetry antennas- ~-TLM 18 at 
launch from the Cape, north-south air Force officers and five Pan American Station 1; tri-helix and Stations 3, 5, 
and traffic is rerouted inland. If a count- #4 RCA employes, match their boards 7 and 9. 
of down is holding at T-20 minutes, the together and make up a tentative sched- Telemetry receivers 10 at Station 
\ire- traffic controller acts as though he has ule for consideration by representatives 1,4 each at Stations 3, 5, 7 and 9. 
hips of range users at a Thursday afternoon Tape recorders—4 at Station 1; 2 
iods meeting. Dwight Sliger of Pan Ameri- each at Stations 3, 5, 7 and 9. 
fac- can, chief of the civilian group, is re- Signal strength and center frequency 
the | sponsible for saying what facilities are recorders—2 at Station 1; 1 each at 
available and what the range can or Stations 3, 5, 7 and 9. 
the cannot do. Discriminators—up to 71 at Sta- 
test- Some of the satellite shots require tion | 
ying clearance by the Pacific Missile Range, Decommutators—up to 11 at Sta- 
pos- since their tracking facilities are in tion | 
hed- use. The Wallops Island station, now Direct write recorders—up to 5 at 
ow- that it fires the Scout vehicle, must oc- Station 1. 
yeen casionally clear with AMR for use of Oscillographs—up to 15 at Sta- 
downrange stations. tion 1. 
ned- For every major launch, there are DM/Pulse amp converters—2 at 
ssile 20 to 30 minor instrumentation tests Station 1. 
rles that use fewer facilities. The instru- Range safety high power command 
ree- mentation tests, naturally, have lower Stations 1, 3, 5 and 7. 
gen- priority than a major launch. But once Range safety low power command 
ling a test is on the week’s schedule AMR Stations | and 9. 
ally, is reluctant to move it around. “We Automatic switchover capability— 
ter’s have to maintain a semblance of order Stations 1, 3, 5, 7 and 9. 
cca- on the range,” says Carter. IV skyscreen—Station 1. 
Maj : wai Before every major launch, there Mark 51 skyscreen—Station 1. 
no ~4 will be dry runs—which tie up the Cameras (all at Station 1)—5-16 
. range just as much as the actual launch. mm, 2-35 mm, 4 Theodolites, 1-35 mm 
sllite LT. COL. Charles R. Carter heads Before the complete dry run, each ma- Fastex, 3 CZR’s, | IGOR 35 mm, 1-70 
the 1FMTC's Range Scheduling Division. jor system is checked out individually. mm 33 
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Big Complex 


Taking Form for 


Atlas-Centaur 


A MASSIVE SPACE vehicle complex will 
soon be completed at Cape Canaveral for the 
Atlas-Centaur, scheduled for test flight during 
the second half of this year. 

The Centaur vehicle is being built and tested 
by Convair Division of General Dynamics. 

The new Complex 36, being built for the Air 
Force Ballistic Missile Division, has a huge, 173- 
ft. service tower, as tall as a 17-story building. 
It rests on 16 heavy railroad-type wheels mounted 
on tracks and is moved to straddle the launch 
pad by a hydraulically powered rack and pinion 
system, contrasting with the electric motor pro- 
pulsion systems used at other Atlas complexes. 
Central work platforms are enclosed on three 
sides for protection from the weather 

A permanent 70-ft. umbilical tower on the 
elevated launch pad is topped by two hydraulic- 
ally retractable booms, which carry fuel, power 
and instrumentation lines to upper stages. The 
booms are withdrawn just before launch. 

The launch and service building is built on 
two levels. This was done because additional 
space is needed to house unique servicing units, 
including a sophisticated fuel transfer system for 
Centaur's liquid hydrogen propellant. 

The pad has a novel flame deflector, made 
of a special concrete construction that requires 
no water deluge for cooling during launch. Con- 
crete was blown into place, to trap hundreds of 
tiny air bubbles for increased heat resistance. 
The flame bucket juts out at a 45° angle to divert 
exhaust heat from the gantry tower. 

An above-ground cableway of walk-through 
design connects the blockhouse and the launch 
and service building. Technicians can make re- 
pairs in the tunnel-like passageway during count- 
down without exposing themselves. 

The blockhouse, 75 ft. in diameter and 38% 
ft. high, is built on two levels. The top level con- 
tains control consoles. Below is additional launch 
service equipment, as well as a complex crew 
ready room. The blockhouse is topped by a five- 
foot thick cover of reinforced concrete, topped 
by packed sand. Two-foot-thick doors close the 
entrance 33 
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ABOVE: Worker is barely visible (at right near top) on tower 
BELOW: Launch pad area as viewed from tower. 
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Superconducting Solenoids Advance 


Bell Labs use niobium-tin compound to create very high 
magnetic fields; applications seen in communications and plasma work 


RESEARCH SCIENTISTS at Bell 
Telephone Laboratories have now 
demonstrated the feasibility of super- 
conducting solenoid magnets produc- 
ing extremely high magnetic fields. 

Using a _ superconducting com- 
pound of niobium and tin (Nb,Sn), 
the experimenters measured steady- 
state magnetic fields of 88,000 gauss. 

Indications are that the compound 
will sustain fields of 100,000 gauss or 
higher while carrying electrical currents 
of 100,000 amps per square centimeter 
of cross-section. Present facilities do 
not permit measurements over the 88,- 
000 figure demonstrated. 

Once the field is established, the 
superconducting solenoid does not re- 
quire expenditure of electric energy; 
a solenoid of ordinary metal will use 
large amounts of energy. 

It has been known for some time 
that it is possible to produce magnetic 
fields with superconducting solenoids. 
But materials tried in the past would 
sustain fields of only a few thousand 
gauss. At larger magnetic fields, the 
superconducting properties disappeared. 

Nb,Sn becomes superconducting at 
18°K, a higher transition temperature 
than that of any other superconductor 
known. This compound was first dis- 
covered at BTL in 1954, but its critical 
field had not been measured until now. 
Since the material is extremely brittle, 
it has not been possible to use it in 
constructing a coil magnet. Bell 
scientists had to develop new metal- 


lurgical techniques to overcome this 
problem 
® Many uses—BTL says the de- 


velopment will have important appli- 
cations wherever large volumes of mag- 
netic fields are required. One such ap- 
plication would be in the field of com- 
munications. Among the many 
tronic devices requiring magnetic fields 
for their operation are traveling wave 
tubes and masers. The availability of 
large magnetic fields can extend the 
operation of these devices to higher 
frequencies and provide the possibility 
of broadband communication systems 
for use in earth-based radio-relay sys- 
tems and active satellite repeaters for 
space Communications. 

Another possible application is the 


elec- 
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SUPERCONDUCTING 


red-hot by radio-frequency induction 


MAGNETIC COILS, 


furnace in 





heated 


contained in metal tube, are 


vacuum jar. Coils are made from 


niobium tube filled with mixture of powdered niobium and tin and drawn to 0.015-in 


diameter wire. When heated to 1000°¢ 


which has excellent superconducting properties in 


containment of thermonuclear fusion 
plasmas for the production of electric 
power. Here, large volumes of high 
magnetic fields are required to provide 
a “magnetic bottle” to contain the high- 
temperature gas plasma. 

In current concepts of such ap- 
paratus, one of the problems is that 
the power required to provide the mag- 
netic containment uses a large frac- 
tion of the power produced by the nu- 
clear fusion reaction and requires the 
construction of very large reactors. 
The use of superconducting solenoids 
with Nb,Sn—which, in principle, will 
not require any power—will permit a 
much greater flexibility in the design 
and study of fusion reactors. Although 
power will be required to maintain the 
low temperatures necessary for the 
magnets’ use, it is negligible compared 
to the power that a solenoid made from 
a conventional metal would use. 

Another area where important ap- 


form Nb.Sn compound 


hields 


metals react to 


high magneti« 


plication will exist is in the study of 
physical phenomena at high magnetic 
fields. In the past, the cost of produc- 
ing high fields in the laboratory has 
greatly restricted scientific investiga- 
tion. Only a few large laboratories have 
been able to afford the investment re- 
quired. A large part of the cost of the 
instruments of nuclear physics such as 
accelerators and bubble chambers is 
expended in providing large volumes 
of high magnetic fields by conventional 
solenoid magnets. 

A conventional magnet presently in 
operation at BTL requires a power 
supply and cooling equipment filling 
several rooms. In operation, it uses 
thousands of gallons of cooling water 
per hour and consumes 1.5 megawatts 
of electric power. By contrast, a super- 
conducting solenoid magnet of Nb,Sn, 
producing a comparable field, would 


consume virtually no electric energy 
once the flux is established 3 
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British and French would 
build first, second stages; 
third would be cooperative 
venture by 12 nations 


by Anthony Vandyk 


SrRaASBOURG—A_ Titan-sized space 
rocket proposed by the British and 
French is up for adoption by Western 
Europe and interested governments have 
until March to decide “go or no go.” 

The proposal is for a three-stage 
liquid-fuel rocket the same length as 
the USAF 90 ft. Titan. The European 
satellite carrier would also have a first- 
stage diameter of 10 ft. It will cost an 
estimated $200 million to complete 
such a program, if it is supported by 
French and British state-of-art. 

Britain has offered to pay one third 
of the cost. She offered her Blue Streak 
facilities and seemed to go along with 
France's offer to produce the second 
stage and a “continental” third stage. 
The twelve countries attending the Jan 
30 conference would be directly in- 
volved in the latter. 

The first stage would essentially be 
the Blue Streak. The French second 
stage would have a _ gimbal-mounted 
motor and self-contained guidance. The 
motor would control pitch and yaw; 
“vernier” type jets were proposed for 
roll-control 

Velocity measuring devices to pro- 
vide autopilot imput were part of the 
French offer. Fuel tanks would be 
vanadium steel, Vasajet 90. Suggested 
fuels were nitrogen tetroxide and 
UDMH 


* Payload of 3150 Ibs.—British 
scientists pointed to advantages reaped 
from required research in advanced 
miniaturization, gyros and servo-studies 
Europe would be called on to develop 
new fuels, lubricants and highly sophis- 
ticated manufacturing techniques in 
metallurgy 


The rocket, weighing in at 210,500 
Ibs. on the pad, would have an initial 
thrust of 274,000 and increasing to 
300,000 Ibs. upon acceleration. Spent 
first stage weight was given as 13,800 
Ibs 
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Space Club Considers 90-ft. Rocket 


Ambitious payload weights of 3150 
Ibs. and 1450 Ibs. were discussed for 
orbital apogees of 300 miles and 5000 
respectively. The British also made a 
bid for the third stage design by sug- 
gesting a four-chamber design pivoted 
about an axis. 

They claimed that a low-thrust-into- 
orbit last stage would have several ad- 
vantages for last minute corrections in 
trajectory, particularly for communica- 


tions experiments by the European 
group. 
Arrangements for financing the 


space launcher organization were the 
subject of much lively discussion at 
Strasbourg. Finally it was proposed that 
because development of the Blue Streak 
is far advanced in Britain and because 
the bulk of the work would take place 
there, the United Kingdom would bear 
one-third of the cost of the $200 mil- 
lion program. 

The share of other countries would 
be based on their national income ex- 
cept that those with smaller national 
incomes would contribute on a reduced 
scale. 

France's contribution will be 14.4% ; 
Germany's 13.2%; and Italy’s 6.8%. 
It was proposed that Austria, Belgium, 
Denmark, the Netherlands, Norway, 
Spain, Sweden and Switzerland would 
each pay less than 3%. None of these 
smaller nations would have to pay more 
than $6 million for its participation in 
the European satellite launcher pro- 
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Detail of French 2nd Stage 





gram. Australia would be offered free 
membership in the organization in re- 
turn for the making available of its 
Woomera range and tracking facilities 

Immediate objective of the joint 
“Space Club” venture would be to put 
into orbit a communications satellite 
Several proposals are under considera- 
tion, among them an active transmitter 
and receiver which would be orbitted 
at 22,000 miles above the equator, one 
at the 10,000 miles in and equatorial 
orbit and a third in a 5000-mile polar 
orbit 3 


How Joint Space Effort Would Be Organized 


The structure of the proposed Euro- 
pean satellite launcher organization has 
heen disclosed. 

At the top there would be a Policy 
Council or Board on which all partici- 
pating nations would be represented. 
Its members would be fully authorized 
delegates, representing their countries 
and with authority to commit them. 
The business of the Board would be to 
settle policy (financial, technical and 
administrative) to agree to the time 
scales and where the work should go. 

Then there would be an Executive 
Project Group to carry out the policy, 
place the contract, deal with procure- 
ment, ensure adequate resources for 
each part and the attachment of per- 
sonnel from country to another. 
Under, and responsible to, the Execu- 


one 





tive Project Group would be the chief 
called the 


-which 


technical authority—to be 
Coordinating Design Authority 
would survey the 
ensure that all parts, including ground 
equipment, included in 
herent system. Under the Coordinating 
Design Authority would be the 
local design authorities in charge of the 


whole scheme and 


were one Co 


there 


different stages. 
would 


boards 


The lines of responsibility 
flow upwards. The 
would be responsible in a 
sense for the whole project. The Execu 


technical 
technical 


tive Project Group would be responsi 
ble to the Policy Board 
out, within the time allowed, what the 
Policy Board had instructed to be de 
veloped. 


for carrying 
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THE MAGAZINE OF THE BUSINESS AIRCRAFT MARKET 


SKYWAYS, the official publication of the National Business 
Aircraft Association, has been acquired by American Aviation 
Publications—world’s largest aviation publishers. The maga- 
zine .. . now backed by AAP’s financial and editorial resources 
... Will continue to support, promote and service the $290,000.- 


000 business aircraft market extensively. SK YWAYS, founded 


| in 1942, has a BPA audited circulation of over 37,000. It offers 


‘ : a . 
pinpointed coverage unequaled by any other media in the field. 


ANOTHER EXAMPLE OF AMERICAN AVIATION PUB- 


| LICATIONS’ PRECISION COVERAGE WITHOUT UN- 


WANTED CIRCULATION. Like all American Aviation 
Publications, SK YWAYS is authoritative and market-tailored. 
Through its pages you reach, without waste, the cream of the 





business aviation market—the corporation officers, directors, 
owners, general managers, pilots of business aircraft. SKY- 
WAYS shares this market-tailored approach with 17 other AAP 
magazines including AIRLIFT, the magazine of world air 
transportation, AIR CARGO, serving the domestic and inter- 
AIR TRAVEL, the news 
supplement of American Aviation’s OFFICIAL AIRLINE 
GUIDES and AVIATION DAILY, the overnight publication 
of vital news. For full information on SKYWAYS or any 
American Aviation Publication, write or call 


national air shipping market. . 


World's Largest Aviation Publishers 
1001 Vermont Avenue, Northwest, Washington 5, D.C. Telephone: $Terling 3-6400 
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Two French Firms 


To Make Guided Birds 


by Bernard Poirier 





MATRA MANUFACTURING processes for its airborne rocket launching systems 


Above, early stages of assembly in workshop. Below, units roll off production line 
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MATRA AND Hotchkiss-Brandt, 
who together provide practically all of 
France’s airborne unguided rocket sys- 
tems, are expanding their facilities to 
produce advanced guided missiles. 

MATRA, which makes launcher: 
for various SNEB rockets, has alread) 
displayed new infrared air-to-air mis 
siles and improved long-range surface 
to-surface systems. Sources close to the 
company indicated several other weap 
ons are under development. 

Hotchkiss-Brandt, whose rockets are 
identified as SNEB, has been the top 
supplier of unguided rockets to the 
French Air Force and has develope 
the solid motor for MATRA's radio- 
guided R 5/1. 

The Vautour fighter, for example, 
carries the companies’ system: up to 
296 SNEB 68 mm rockets in MATRA 
pods—2 on each wing and 4 beneath 
the fuselage. The firing rate is 1800 


per minute. The pilot chooses the | 


method of vollies depending on the 
target and mission. 


There are several SNEB rockets, | 


the most popular selections being the 
37 mm and 68 mm. Warheads include 





ee ae 





inert, impact and hollowcharge which | 


are interchangeable on rocket cases in 
which more than one motor unit can be 
selected for use when loading 

A self-restrained safety arms the 
warhead after 120 ft. of flight. Slow 
arming is achieved by use of a wave 
shaped runner fitting a steel nipple on 
the inside of the motor casing. Pressure 
by the nipple along the runner walls 
slows the sliding arming device during 
initial acceleration. 

The Hotchkiss-Brandt companys says 
its anti-armour fuzes detonatte within 
a 70° attack angle and will penetrate 
280 mm armour plate. A troop-support- 
ing attack at 300 mph results in strike 
dispersion of only 21/ 10,000 for rock- 
ets launched from wing pods and 33 
10,000 for fuselage pods 


MATRA, which employs 200 en | 


gineers in applied research, has three 
factories dotting the Paris area and 
a new plant at Salbris. The regular 
workforce number 1100 

Its plants produce airbone launch 
systems for over 26 foreign and French 
aircraft. Recent best efforts by the 
company include the  surface-to-ail 
R 422B3 

Its newest offering is a promising 
530 (M/R Sept. 26, 1960, p, 43) 

Australia may now _ adopt 
MATRA-Hotchkiss-Brandt attack sys 
tem since the R.A.A.F. picked the? 
French Mirage III a few weeks age 
as its all purpose attack fighter in ant 
overall modernization build-up | 
armaments. So far, the Aussies have 
selected optional French equipment in 
cluding electronics compatible with 
French missile systems is 
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Venus the Unknown 





(Continued from Page 14) 


the facts known about Venus can be 
written without too much trouble on 
the back of an envelope. 

It is believed that the depth of 
Venus’ atmosphere from the planet's 
surface to the top of the visible cloud 
layer is 15 miles. Rand Corporation 
cientist S. H. Cole estimates its atmos- 
phere to be: 90% carbon dioxide; 
10% nitrogen; traces of argon; no 
water; and possibly some free oxygen. 
Surface barometric pressure is esti- 
mated to be of the order of ten atmo- 
spheres and the mean surface temper- 
ature higher than 150° F. 

Disagreeing with Dole, the noted 
astronomers Fred Whipple and D. H. 
Menzel say there is plenty of water on 
Venus, the planet’s entire surface being 
covered with it. 

There’s a_ third opinion. The 
eminent director of Georgetown Uni- 
versity’s Observatory, F. J. Heyden, 
S.J., says that his observations over the 
past several years have made him rea- 
sonably certain that there are signifi- 
cant quantities of nitrogen peroxide in 
Venus’ atmosphere. If this is so, then 
such a noxious atmosphere would 
make life impossible. Neither would 
there be water on the planet because 
the liquid would react with the 
peroxide to form nitric acid. 

“This is not necessarily so,” says 
Texas University astronomy professor 
G. de Vaucouleurs, one of the most 
prolific writers about Venus and one 
of its most interested observers. He 
submits that in the earth’s atmosphere 
there is about 3 mm of ozone, which 
is extremely destructive to life; but 
since the substance is high in the 
atmosphere, it does us no harm. 

Apart from the details about its 


{ orbit, which have been known for a 


long time to a high degree of preci- 
sion, the following Venus data are 
among the less controversial: minimum 
distance from the sun, 66.2 million 
miles; mean distance, 67.2 million 
miles; maximum distance, 68.0 million 
miles. Mass, compared to earth’s, 
0.8073 to 0.830. Diameter, to top of 
cloud layer, 7560 to 8740 miles, Ob- 
lateness of spheroid, 0.00. Visual 
albedo, 0.59, Atmospheric composi- 
tion, known to contain carbon dioxide. 

In visible light, Venus looks like 
a slightly yellowish white sphere which 
has practically no features. Some ob- 
servers reported seeing vague gray 
markings but they did not persist for 
long. More markings appear, still 
transiently, as the planet is viewed by 
the light of shorter wavelengths. Photo- 
graphs taken in ultraviolet light show 
features described as clouds. 33 
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soviet affairs 





by Dr. ALBERT PARRY 


The Soviet shot toward Venus 


was one of the things-to-come predicted by that amazing Russian 
rocket pioneer Konstantin E. Tsiolkovsky. In my book published last 
November, Russia’s Rockets and Missiles, 1 recalled Tsiolkovsky’s 
“early proposal to use artificial satellites . . . as the jumping-off stages 
for Mars, Jupiter, Venus, and yet farther bodies” (page 335). Soviet 
Russians have honored Tsiolkovsky for such prophecies and sugges- 
tions among others from the very start of the modern space age. 
Typical was the article in Pravda of September 17, 1957, by Acade- 
mician S. Korolev paying tribute to Tsiolkovsky on the occasion of 
the 100th anniversary of the latter’s birth and particularly praising 
that pioneer’s long-ago plans for “permanent space stations . . . to 
facilitate the flight of cosmic rockets to distant destinations.” 


Schedules of Venus-bound rockets 

were published in 1957 by Yuri S. Khlebtsevich, chairman of the 
Soviet Technical Committee on Radio-Television Guidance of Rockets, 
author of the so-called L-V-M timetable, showing a future agenda 
of rocket shoots not only Lunar but also to Venus and Mars. He 
envisaged a successful launching of an unmanned Soviet rocket to 
Venus sometime in the 1960s or 1970s. He said such a rocket would 
take only 146 days to reach Venus. But he added a feature, which 
apparently was not used in the Soviet shoot of February 12, 1961: 
After the third stage of this rocket would have orbited around the 
Earth for a while, it would receive additional loads of fuel by ferry 
rockets from Earth, and only then, on a Soviet signal from below, 
it would blow off for Venus. Khlebtsevich also included a plan for 
his Venus-bound rocket to begin sending television pictures back 
to Earth 24 hours before hitting Venus. 


Another Red prophet of rockets for Venus 

was Yuri S. Kryuchkov, author of a 1958 booklet Ships of Inter- 
planetary Spaces, published by DOSAAF, the Soviet Union’s civilian 
defense organization. In his text Kryuchkov discussed the orbiting— 
rather than reaching—of Venus and Mars. He suggested, as some- 
thing entirely feasible for the near future, man’s orbiting of these two 
planets along elliptical trajectories (without landing). He wrote that 
man—Soviet man, that is—could soon build “such orbital ships that 
would circle eternally around the Earth along elliptical orbits calcu- 
lated to cross the Mars and Venus orbits.” Thus both Mars and 
Venus could be orbited by such rockets not once, but many, many 
times—and the same principle could in time be expanded to make 
circumnavigation of other, more distant planets quite practical. 


Possibility of life on Venus 

was discussed by the late Professor Gavril A. Tikhov, director of the 
Alma-Ata Observatory in the Soviet Kazakhstan in Central Asia, who 
for many years until his recent death was in charge of the Astro- 
botany Sector of the Kazakh Academy of Sciences. On one occasion, 
writing in Krasnaya Zvezda (the chief daily of the Soviet armed 
forces), Tikhov remarked that man had some definite information 
about the upper strata of the atmosphere of Venus, but not about 
the lower strata. The Earth’s astronomers and astrobotanists have 
noted the presence of much carbon dioxide, but neither oxygen nor 
water vapors, in the upper atmosphere of Venus, which circum- 
stance did not, however, discourage Professor Tikhov. He speculated 
in Krasnaya Zvezda: “There may be little crystals of ice in the clouds 
enveloping Venus. Perhaps there are also water vapors and even oxy- 
gen in the lower strata of that planet’s atmosphere inaccesible to our 
observation. And perhaps the great amount of the carbon dioxide in 
the upper atmosphere stems from the rich vegetation on Venus. If 
so, there must be animal life on Venus. In any case, to form carbon 
dioxide, there must be oxygen and carbon, these chief ingredients of 
plants and prerequisites for emergence of animal life. Thus, even 
though Venus is still an ‘unsolved’ planet, we have reasons to sup- 
pose that life does exist there.” 
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Rumors spiked .. . 


Weight 
of Surveyor 


Payload to 
Be Doubled 


Three-year program slated 
for speed-up to two-year 
schedule; JPL and Hughes 
scotch reports that third 
stage was being considered 


by Frank G. McGuire 


PASADENA, CaALir.—Payload weight 
of the Surveyor lunar soft-landing 
vehicle is being doubled. Nuclear 
power supplies for the program also are 
now being considered, possibly for the 
first launch in the spring of 1963. 

The original program spread of 
three years has been compressed into 
two years. These significant departures 
in the program parameters have oc- 
curred since NASA originally laid out 
the Surveyor program to industry four 
months ago (M/R, Nov. 7, p. 39). 

Nuclear power supplies being de- 
veloped for Surveyor are expected to 
be available in 1961. The radioisotope 
thermoelectric generator (RTG) would 
use a curium-242 source and supply 
about 15 watts of power. 

Major parameters of the program 
were disclosed at a press briefing here, 
apparently to spike what some officials 
felt were “grossly inaccurate” reports 
published recently about the program. 
One speculated that there would be a 
third stage for the Atlas-Centaur 
booster, using a JPL liquid hydrogen 
rocket engine that was cancelled with 
the Vega program over a year ago. 

Jet Propulsion Laboratory, technical 
director for the program, and Hughes 
Aircraft Co., developer of the Surveyor 
vehicles, said there was no intention of 
going to a third stage. 

Hughes is developing the Surveyor 
spacecraft under a contract to be ne- 
gotiated with JPL. Final cost is ex- 
pected to exceed $50 million. 

Dr. Leo Stoolman, Surveyor Project 
Manager for Hughes, told M/R that 
the most difficult part of the entire Sur- 
veyor program obviously is getting the 
vehicle safely on the moon in the first 
place. If this can be accomplished, he 
said, the design approach of using 
proven components and subsystems 
with strong emphasis on reliability will 
take care of the rest of the mission. 

Although tests conducted by Hughes 
failed to show how the vehicle could 
possibly topple over on impact within 
any reasonable degree of landing atti- 
tude, the firm is building the vehicle 
so that it could perform a part of its 
mission even lying on its side. 

Hughes won the Surveyor contract 
in December, after a competition in- 
volving North American Aviation, Mc- 
Donnell Aircraft, and Space Tech- 
nology Laboratories. 

The original NASA schedule for 
the Surveyor program had it following 
the Ranger series of hard-landing ve- 
hicles in 1963. Seven Surveyor vehicles 
now are slated for launching by 1965, 
whereas the initial schedule went into 
1966. 


The Surveyor vehicle will weigh 
some 2500 Ibs. upon injection into 
lunar impact trajectory, and firing of its 
retro rocket before landing will reduce 
weight to 750 Ibs., of which at least 
200 Ibs. will be instrumentation. Orig- 
inally, weight of instruments to be soft 
landed was estimated at about 10( 
ibs. It may be increased to 275 Ibs., anc 
possibly well over 300 Ibs. 

Depending on experiments to b 
carried out and the particular configura 
tion used, final weight could go ove: 
300 Ibs. The inclusion of a radioisotope 
power supply would increase the weight 
a bit. If favorable calendaric conditions 
are coupled with the heavier vehicle 
configuration, weight of final payload 
may approach 375 Ibs. 

In all calculations on the pro 
gram, JPL and Hughes have been very 
conservative, taking into account re- 
liability, possible malfunctions, and 
other considerations. The official “over 
200 Ibs.” figure for the payload is an 
example. 

Maximum data transmission rate 
includes output from four television 
cameras, one having color capability, 
two transmitters, and other telecom 
munications gear. 

All electronics will be solid state to 
as great an extent as possible. There 
will be no artificial lighting for the tele- 
vision cameras. Other telecommunica- 
tions electronics will include two com- 
mand receivers, a transponder, a com 
mand decoder, and various signal pro- 
cessors. 

All equipment is designed to land at 
a rate of less than 10 fps, but is being 
built for a maximum unplanned impact 
exceeding 100 earth g-forces. Realistic 
maximum g-force expected is about 
20 g’s, however. 

Surveyor’s basic mission is to softly 
land its cargo on the moon at a pre- 
designated site on the eastern half of the 
lunar disc, and maintain operation for 
at least 30 days, telemetering data back 
to earth. 

In order to be visible from Gold 
stone Deep Space Instrumentation Fa- 
cility, the vehicle is expected to arrive 
on the moon after a trajectory of about 
66 hours. 

Developmental risks in the vehicle 
components are being minimized 
through use of proven hardware and 
techniques wherever possible. 

® System design—The basic Sur- 
veyor system consists of (1) a trajectory 
control system (2) a terminal descent 
control and landing system; (3) pay 
load of TV and scientific instruments: 
(4) wideband telecommunications link 
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with earth; and (5) power, manipula- 
tion and thermal control for equipment 
operation. 

Using the Deep Space Instrumenta- 
tion Facilities (DSIF) at Woomera, 
Australia and Krugersdrop, South 
\frica, JPL hopes to use a command 

data-handling console to maintain 
contact with the vehicle during its tran- 
sit phase and while it rests on the moon. 
It is through the Goldstone DSIF that 
JPL will operate the radio command 
trajectory control subsystem of 
vevor. 

Hughes has incorporated six major 
elements into the Surveyor vehicle: 

-The basic vehicle, which will have 
a thermal control system and mechan- 
ically-operated planar arrays for solar 
cells and antennas. It will be designed 
with a low center of gravity and wide- 
stance landing gear using three legs. 

-The scientific payload and its ac- 
companying manipulating equipment. 


Sur- 





~-An inertially stablized control sys- 
jtem, backed up by celestial readings 
The Sun and earth (or moon) will be 
used as reference points during the 
transit phase, while radar will give local 
position and velocity readout when the 
{vehicle approaches the moon. 
-A solid propellant rocket engine 
provide main retro propulsion, 
while liquid propellant vernier engines 
will give control over thrust vector and 
will make mid-course corrections dur- 
jing the transit phase. 
-Solar cells and battery power sup- 
ply, which may be either augmented 
or replaced by a radioisotope thermo- 
electric generator in some or all of the 
seven vehicles 
—A telecommunications system, solid 
state, FM-type, using the high-gain an- 
tenna and an omnidirectional antenna 
Hughes says the system will provide a 
coherent doppler transponse for DSII 
tracking, command reception, and other 
telecommunication functions. 
* Transit phase—Surveyor will be 


iil 





iched by Atlas-Centaur from the 
Atlantic Missile Range. During _ its 


flight to the moon, it will require one 
mid-course trajectory correction by its 
engine system, which is de- 
signed to put the vehicle in a precise 
spot on the moon. The retro rocket 
iwill counter the forward velocity as 
snuch as possible during descent, aim- 
png at a landing speed of about ten fps, 
jor the same as a man landing on earth 
n a parachute. 


vernier 


} The establishment of nearly-zero 
inetic energy and an erect attitude 
pon landing will follow main retro 


urnout at an altitude of approximately 
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FULL-SCALE MODEL of the 11-ft.-tall Surveyor spacecraft. Hughes ‘Aircraft Co 
will build seven of the vehicles under technical direction of JPI 


26,000 feet above the lunar surface. 

Aside from the vernier engines, 
stability during flight can be supplied 
by two cold-gas jets controlled by gyro 
error signals 

After injection into its lunar trajec- 
tory, the Surveyor legs unfold and the 
omnidirectional antenna is extended on 
a signal from the Centaur computer 
Reason is because, at this point, the 
vehicle is not within view of the Krug- 
ersdorp DSIF for command signals to 
be used. About fifteen minutes afte! 
injection is when the DSIF facilities 


may exercise command functions 
Approximately twenty hours after 
launch, the DSIF sends a command 


signal for trajectory correction, based 
on computed parameters for mission 
success. The signal given the Surveyor 
is based on attitude and velocity mag- 
nitude changes to be made, based on 
the known positions of the vehicle, the 
sun, the earth and the moon. The signal 
is transmitted by Goldstone DSIF by 
command and data console 
about fifteen minutes before the manu- 
ever is to take place 


Way ol 


The command receiver accepts the 
signal in terms of angle to roll, angle 
to pitch, and velocity to gain. This data 
is stored in a digital register and the 
earth and solar sensors are later over- 
ridden so that the vehicle may be pro 
gramed around to the proper attitude 
The verfiier engines are then used to 
add the needed velocity. 

About a half-hour before expected 
impact, the vehicle is aligned along the 
retro thrust axis with its high-gain an- 
tenna looking at earth. At this point, 


downward-looking TV camera number 
4 begins transmitting one 600 by 600 
line television frame per second 

The retro phase of the trajectory is 
expected to remove about 8800 fps 
from the total velocity of Surveyor, ar- 
riving at virtually zero velocity at the 
surface. The control system is designed 
to accommodate approach angles up to 
45 degrees from the vertical, still as- 
suring a right-side-up landing at 
than ten fps. If the vehicle arrives at 
25 fps error, it means an altitude error 
of 60 feet in the descent phase compu- 
tation 


less 


From a 
impact, 


point five minutes before 
all functions are automatic. 

When the vehicle is 53 miles slant 
range from the surface, a trigger radar 
mounted in the exhaust nozzle of the 
retro rocket signals the rocket to fire 
Since the radar has now performed its 
function, it is blown away by the rocket 
blast. Firing of this main retro is pre- 
ceded slightly by ignition of the three 
vernier rockets for moment control 

Hughes estimates that about 12,000 
feet altitude uncertainty exists at burn 
out of the solid propellant retro rocket 
due to various the 
descent. The vernier rockets will there 
fore supply any additional retro thrust 
required. A vertical doppler radar signal 
will control the verniers during this 
descent portion, and a_ touchdown 
switch will turn off the engines at im- 
pact. 

Due to the extreme criticality of the 
retro phase of the operation, Hughes 
has placed 75% of the injected weight 
in the retro system. 33 


considerations in 


4\ 








Details of Beanstalk Program Planning 





The first three launchings with pay- 
loads employing Phase I, stored mes- 
sage, configuration, contained a mes- 
sage consisting of two 30-second parts. 
The first part was made up of a carrier 
and tone sequence consisting of | sec. 
each of the following: (1) carrier with 
no modulation; (2) modulation at 1000 
cps; (3) modulation at 1350 cps; and 
(4) modulation at 1750 cps. The se- 
quence was repeated to fill a 30 second 
interval. 


The second (voice) part~ of the 
message consisted of the following: 
“SKY KING, SKY KING, THIS 


IS OXBOW. DO NOT ANSWER, DO 
NOT ANSWER. BREAK, BREAK. 
CANDY BOX X-RAY. AUTHENTI- 
CATION IS YANKEE. I SAY 
AGAIN, SKY KING, SKY KING, 
THIS IS OXBOW, DO NOT AN- 
SWER, DO NOT ANSWER. BREAK, 


BREAK. CANDY BOX X-RAY. 
AUTHENTICATION IS YANKEE 
OUT.” 


Once message transmission was in- 
itiated, the two parts were repeated 
alternately for the flight’s duration. 
Telemetry was not employed because 
of the exceptionally short time sched- 
ule. 

Mission 1 


launched Jan 
payload. The carrier came on 
proximately T-2 seconds. Modulation 
was programed to begin at T+58 
seconds so the tape recorder would not 
operate during high-acceleration final 
stage Sparrow boost period between 
T+53 and T+55 seconds. Having the 
carrier on at lanuch was intended to 
facilitate tracking and doppler fre- 
quency measurements to measure vel- 
ocity. Transmission terminated at ap- 
proximately T+70 seconds 

Mission 2—Second PCC vehicle 
was launched February 16. Because it 
was believed that the short transmis- 
sion period Mission | was caused by 
environmental conditions, the Mission 
2 payload had been subjected to addi- 
tional testing. One internal relay was 
removed and two others replaced with 
improved models. Basic payload func- 
tions and programing remained un- 
changed. Results were essentially as in 
Mission | except that weak and dis- 
torted signals of less than 1/100 watt 
were received at Boulder, Colo., station. 

Mission 3 payload was modified to 
allow generation of a stepped radiated- 
power sequence. Steps included one 
period of virtually zero radiated power. 
By this technique, a corona discharge 
at the antenna initiated at any power 
level would certainly be extinguished 
during the zero power period. Because 
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First PCC rocket was 
14, 1960, with a Phase I 
at ap- 


(Continued from Page 18) 


the rocket environment is continually 
changing, the probability of succes- 
sively initiating antenna breakdown 
continually decreases. 

To further minimize antenna break- 
down, the timers were rearranged to de- 
lay start of r-f radiation until after 90 
seconds of flight. In the absence of an 
ionized environment, the voltage re- 
quired by a given antenna configuration 
to break down is a function of pres- 
sure. By delaying start of transmission 
it was hoped to obtain a margin of 
safety. 

Mission 3—With a payload incor- 
porating the above modifications, the 
third PCC rocket was launched March 
16. The 90-second timer closed pre- 
maturely at Sparrow ignition, and the 
results were similar to Missions | and 2. 

After poor results of the first three 
firings, it was decided to spend 90 
days sudying the problem. As an addi- 
tional safety factor, it was decided to 
incorporate a telemetry system. 

Although antenna breakdown tests 
had not resulted in permanent payload 
damage, the fact that in all three flights 
signal loss began in the rocket’s critical 
altitude range made additional testing 
essential. 

* Trouble located—During a high- 
temperature test with the payload fully 
pressurized, a failure occurred at the 
joint between the nose cone and pay- 
load skin. Strength reduction of the 
magnesium alloy nose cone material at 
simulated flight temperatures, coupled 
with the force exerted on the nose cone 
by internal payload pressure, caused a 
permanent deformation in a nose cone 
bolt hole. 

The were then 
material was 


following steps 
taken: (1) nose cone 
changed to aluminum for improved 
high-temperature strength  character- 
istics, and material thickness was 
doubled; (2) nose cone/payload skin 
joint was reinforced with a stainless 
steel band; and (3) the number of 
securing bolts doubled. 

Reliability was increased by em- 
ploying a fused quartz insulator in the 
antenna assembly with a double “O” 
ring seal and a solid aluminum cone 
forward of the insulator. The antenna 
tip also was constructed of stainless 
steel. 

Mission 4—The fourth PCC rocket 
was launched July 27. Modified pay- 
load included new nose cone, antenna 
and 15-lb. telemetry package. The 
rocket exploded at 15,000 ft 

Mission 5—The fifth PCC rocket 
was launched August 10 with a pay- 
load almost identical to flight four. 


The vehicle apparently functioned satis 
factorily during flight. Apogee, reached 
at T+330 seconds, was estimated a 
238 mi. Total flight time exceeded 
610 seconds. There was no modula 
tion, but signal strengths received a 
various monitoring sites were about 
predicted. 

Mission 6—The sixth PCC roch 
was launched August 31. Payload w 
essentially as in fourth and fifth fligh s} 
except that telemetry was eliminatd 
Due to rocket malfunction, apogee 
was only 30% of the predicted value 
This reduced communication ran ze 
but signal quality was excellent at al 
receiving stations within range. 

One problem never completel) 
solved during the program was deter 
mination of actual payload trajectory 
When the tests took place, Eglin had no 
radar to skin-track Sparrow and pay 
load portions. Sustainer stage wa 
radar-tracked by means of a beacon ir 
that stage. This provided an accurate 
determination of sustainer trajectory 
but not Sparrow and payload, whic! 
separated from the sustainer at about 
T+S3. 

Eglin also used phototheodolit 
tracking, but this was generally ac 
cepted as less accurate than radar. Wit! 
proper conditions, Sparrow  ignitiot 
time could be accurately determined 
from phototheodolite data, but no add 
tional Sparrow payload aietiaed 
combination could be obtained. 

Even the “normal” Sparrow lice 
ing, there was insufficient data t 
determine accurately re-entry attitude 
Because drag and descent time after re 
entry are extremely sensitive to vehick 
attitude and configuration, path of thd 
last 20 to 25 mi. of descent may be un 
related to computed trajectory. Thesg 
factors did influence results observe 
during Mission 6, and may have infil 
enced other missions had they not bee 
eclipsed by more obvious problems. } 

® Theory proven—Results of Jar 
tletale do not indicate difficulties limit 
ing application of UHF communication 
between rocket-borne transmitters and 
remote airborne and ground receivers 
Extension to higher altitudes, power 
and ranges should not introduce new 
problems. 

Communication ranges and receive 
signal strengths agreed well with predic 
tions from theory, considering rock 
antenna patterns and estimated vari: 
tions in rocket attitude. In most flight 
transmission ranges exceeded tho 
which would be predicted from strict 
line-of-sight considerations. The 
clusion was drawn from this that spec 
fications for this type of system may 


cor 


based upon conventional theoretic 
determinations as far as maximu 
range and signal strength are co 
cerned. 
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—§ontracts 


NASA 


$1.005,000—George A. Rutherford, Inc., for 
services, labor and materials for con- 
struction of Energy Conversion Lab- 
oratory at Lewis Research Center. 


$5'5,000—General Electric’s Flight Propul- 
sion Laboratory Department, Cincinnati, 
for study of heat flow characteristics of 
several working fluids which may be used 
in spacecraft nuclear power plants. 


$44,087—Radio Corporation of America, Elec- 
tron Tube Division, Lancaster, Pa., for 
high-vacuum test chamber system for 
Lewis Research Center, Cleveland. 


$27,294—Ryan Industries, Inc., Cleveland, 
for transportable cryogenic dewars for 
Lewis Research Center. 


$22,900-—-Republican Aviation Corporation, for 
investigation of the use of electrical dis- 
charge to form high-strength metals. 


MISCELLANEOUS 


$250,000—-General Electronic Control, Inc., 
for engineering services of Titan ICBM. 
Two contracts with The Martin Company. 


$50,000—-General Electronic Control, Inc., for 
manuals and engineering documentation 
on Mace missile. Subcontract from Gen- 
eral Motor’s AC Spark Plug Division. 


NAVY 


$10,000,000—Westinghouse Electric Corpora- 
tion, Sunnyvale, Calif.. for launching 
and handling equipment for five Polaris- 
carrying submarines 


$1,300,000—-Military Electronic Computer 
Division of Burroughs Corporation, for 
additional electronic computers for navi- 
gation systems in nuclear-powered sub- 
marines 


$1,200,000—Systron-Donner Corporation, for 
inertial programing devices for produc- 
tion models of Polaris missile. Subcon- 
tract from Missiles and Space Division 
of Lockheed Aircraft Corporation. 


$943,978—Vitro Laboratories, for research and 
development facilities and personnel to 
perform research, analytical investiga- 
tions, evaluation, design, fabrication of 
models and establishment of require- 
ments for the development of Typhon 
missiles and Typhon missile components 


$336,900—Westinghouse Electric Corporation, 
Washington, D.C., for research program 
for improvement of thermoelectric gen- 
erator modules 


$99.745—-Microwave Associates, Inc., Burling- 
ton, Mass., for study and theoretical 
analysis of high-power wave guide struc- 
tures 


$43,382—Walker Electrical Company, Inc., 
Atlanta, for Missile Fire Control Switch- 


board (Tartar) 

$26,381—Allied Pacific Manufacturing Co. 
Compton, Calif for gages for Polaris 
missile program 


Cubic Corporation, San Diego, for AGAVE 
shipboard tracking systems. Amount un- 
Gisclosed 


ARMY 


$2.994,900—-Western Electric Company, New 
York City, for procurement of Nike re- 
plenishment spare parts (12 contracts) 


&2.476,839—Northrop Corporation's Nortronics 


Division, for production of launchers for 
Hawk missile. 
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» $229,686—General Electric's Technical 


$1,141,381—Aeronutronic Division of Ford 
Mortor Co., Santa Ana, Calif., for further 
R&D of Shillelagh missile system. 


$403,661—The Martin Company, Orlando, for 
repair parts and/or modification kits for 
Lacrosse systems (3 contracts). 
$234,636—Douglas Aircraft Company, Santa 
Monica, Calif., 
replenishment spare parts (2 contracts). 


$198,584—Electro-Mechanical Research, Inc., 
Sarasota, Fla., for ground telemetry 
station. 


$161,125—Daniel, Mann, Johnson & Menden- 
hall, Los Angeles, for work on Phase II 
of Artrac. 


$32,284—-University of Alabama, for study of 
the capacity of the atmosphere and its 
radiation temperature 


$30,000—Radioplane, Van Nuys, 
modification of drone system 


Calif., 


AIR FORCE 


$6,500,000—General Dynamics Corp., Convair 
Division, for technical data in support of 
Atlas missile airframe, components and 
related ground support equipment 


$5,225,300—General Precision, Inc., Kearfott 
Division, for follow-in production of pre- 
cision rate integrating gyros for the 
Atlas missile. (Subcontract from Convair.) 


$1,808,000—Beckman Instruments, Inc., Sys- 
tems Division, Anaheim, Calif., for elec- 
tronic data processing equipment for use 
in Air Force satellite programs. Subcon- 
tract from Lockheed’s Missiles and Space 
Division. 


$1,808,000—Systems Division of Beckman In- 
struments, Inc., for electronic data proc- 
essing equipment for use in AF satellite 
programs. (Subcontract from Lockheed 
MSVD. 


$400,000—Land-Air, Inc.’s Cheyenne Division, 
for engineering and design services in 
connection with the Titan missile 


$260,675—Boeing Airplane Co., Seattle, for 
technical data applicable to the 1M-99B 
missile. 


$229,696—General Electric Company, for con- 
tinuation of investigations already in 
progress analyzing the uses of ion-beam 
projectors 


Mil- 
itary Planning Operation, Santa Barbara, 
Calif., for analyzing the feasibility of 
using ion-beam projectors (ray guns) as 
defense weapons 


$200,000—The Bendix Corp., Ann Arbor, 
Mich.. for engineering services for in- 
vestigation of the state of the art in the 
design of radiation tolerant 
devices/components 


Espey Mfg. & Electronics Corp., Saratoga In- 
dustries Div., Saratoga Springs., N.Y., has 
received orders from the Martin Company 
for 43 battery charger power supply units 
for use in Titan ICBM program. Amount 
not disclosed. 


Lockheed Missiles and Space Division, for 
study program on versatile automatic 
test equipment used for depot check-out 
of inertial guidance subsystems for Air 
Force missiles. Amount not disclosed 


The Firestone Tire & Rubber Co., for con- 
tinuation of an elastomer research pro- 
gram. Amount not disclosed 


electronic | 


for procurement of Nike | 


for | 


reviews 


D.O.D. PATENT POLICY AT THE CROSS- 
ROADS: AN ARGUMENT FOR THE RE- 


TENTION OF TRADITIONAL INCENTIVES; 
A. J. Keeffe and D. M. Lewis, THE CATH 
OLIC UNIVERSITY LAW REVIEW. V x 
N January, 1961. $2 


The authors take the position that the 
Defense Department's policy of retaining 
a royalty-free license while leaving patent 
title to industry meets the Constitutional 
intent of promoting “the Progress of 
Science and the Useful Arts.” 

On the other side of the fence are 
the current policies of NASA and the 
AEC which take title for the government 
in any patent filed as a result of a govern- 
ment contract. 

The authors dismiss the contention 
that the DOD method allows certain com- 
panies advantageous commercial patent 
monopolies, because, they say, any abuses 
can be handled under the anti-trust laws 
without disturbing a well-ordered patent 
policy at procurement levels. 

In the matter of public funds under- 
and 


writing industrial patents, Keeffe 

Lewis argue that the public is not paying 
“twice for inventions under a_ license 
policy” because, in reality, these funds 


pay for the royalty-free license retained 
by government. 

The authors treat several other aspects 
of this question, down to the position of 
a wholly “captive” government contractor. 
Then they point out the obvious dif- 
ficulties in adopting the Mitchell Sub- 
committee middle-ground approach. 

Keeffe and Lewis conclude by support- 
ing the DOD policy as it now stands 
against the suggested reforms on the 
grounds that the arguments for change 
are “not so persuasive, or irrefutable as 
to justify the risks which will accompany 
a change.” 

They admit the need for reform but 
state that the final direction should be- 
come more apparent as other government 
agencies analyze the DOD approach. 

The authors are realistic in mention- 
ing that patriotic devotion might not be 
enough to take up the slack left after re- 
moving some of the incentives. 


CLASSICAL MECHANICS, H. C. Corben 
and Philip Stehle, John Wiley & Sons, New 
York, 389 pr 

Here is the second edition of an al- 


ready well-accepted book, now 10 years 
old. Much of the former edition has been 
rewritten to accent some of the more 
modern problems of the 1960's. For ex- 
ample, applications of the theory have 
been made to problems in space-charge 
limited currents, atmospheric drag, the 
motion of meteoric dust, variational prin- 
ciples in rocket motion, transfer functions, 
and dissipative systems. 

The book falls naturally into two 
parts: the development and use of Lag- 
range’s equations, and the development 
and use of transformation theory. This 
treatment is said to make the relationship 
with quantum theory clear while the text 
remains thoroughly classical. 
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—hnames in the news 





LIETZ 


©. B. (Bill) Lloyd: Press aide to Vice 
President Johnson and a one-time public 
relations man on the Consolidated Vultee 
Aircraft (predecessor to Convair) account, 
to be director of public information under 


NASA Administrator James E. Webb. 
Lloyd, 45, spent 15 years with United 
Press before joining Johnson's staff two 


years ago 


General Phillips W. Smith: President 
of Jack & Heintz, Cleveland, a division of 
The Siegler Corporation, Los Angeles, 
named a vice president of Siegler 


James W. Plummer and Walter V. Ty- 
minski: Appointed Deputy Directors of 
Special and Military Satellite Programs, 
respectively, of Lockheed Aircraft Cor 
poration. Programs include projects such 
as Discoverer, satellite work for NASA, 
Midas and other classified military pro- 
grams. 


Eric J. Isbister: Appointed Vice Presi- 
dlent-Engineering of Radiation, Inc., was 
formerly chief engineer of Sperry Gyro- 
scope’s Surface Armament Division. 


Arnold R. Lietz: Former engineer on 
the Redstone and Jupiter missile pro- 
grams, Chrysler Corp., appointed assistant 
general manager and manager of the 
Florida Division of Electro-Mechanical 
Systems, Inc., Titusville, Fla. 


William C. Foster: Elected chairman 
of the board of trustees of Aerospace Cor- 
poration, succeeding Roswell L. Gilpatric, 
recently appointed deputy secretary of 
defense, Foster also is VP-senior advisor 
and director of Olin Mathieson Chemical 
Corp., board chairman of Porter Interna- 
tional Co. and a director of several other 
organizations. Was a member of the or- 
ganizing committee for Aerospace. 


Dr. Harold Brown: 
University of California Lawrence Radia- 
tion Laboratory, elected to the board of 
trustees to replace Dr, Chalmers W. Sher- 
win, former Air Force chief scientist who 
continues as VP and general manager of 
the Acrospace Laboratories division. 


Director of the 


Harold D. Germann: Former sales rep- 
resentative in the aircraft and missile fields 
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ISBISTER 


for the Budd Company, appointed Man 
ager of Government Operations for Thio- 
kol’s West Coast District Office. 


Isaac L. Auerbach: President and 
Technical Director of Philadelphia’s Auer- 
bach Electronics Corporation, given spe- 
cial award by Philadelphia Section of the 
Institute of Radio Engineers for “his per- 
sonal contributions, stimulation, and lead- 


ership in the international exchange of 
information in the electronic computer 
field.” 


L. J. Adams and Robert S. Williams: 
appointed directors of the Titan 7 and 
Titan Il programs, respectively, for The 
Martin Company. Formerly, Adams was 
manager of the Martin-Denver Aecronau- 
tics Department and Williams was man- 
ager of the management information de- 
partment for Martin-Denver. 


L. Eugene Root and Willis M. Haw- 
kins, corporate group vice president and 
vice president and missile division assist- 
ant general manager, respectively, of the 
Lockheed Missiles and Space Division, 
were presented the Navy Distinguished 
Public Service Award for their Polaris 
contributions, The Division received the 
Navy Certificate of Merit. The Navy 
Meritorious Public Service Award went 
to Herschel J, Brown, company vice pres- 
ident and general manager of LMSD; 
Stanley W. Burriss, Polaris system man- 
ager; Frank J, Bednarz, assistant director 
of research, and Dr. Derald A. Stuart, 
propulsion engineer. 


Dr. Richard B. Kershner: Presented 
the Navy's Distinguished Public Service 
Award for organizing and directing the 
Polaris progress evaluation program at the 
Applied Physics Laboratory of Johns Hop- 
kins University. The laboratory, active in 
the Polaris program for three years, was 
given the Navy's Certificate of Merit 


Gilbert F. Roswell: Former executive of 
the Leach Corp. firm, elected president of 
Fairco Industries. 


John L. Hill: Vice President and Di 
rector of Hill Richards & Co., Inc., 
elected to the Board of Directors of Greer 
Hydraulics, Inc 


PLUMMER 





SMITH 


Dr. Lewis R. Koller: appointed re 
search associate, and Dr. Dilip K. Das: 
appointed project manager, at Nationa 
Research Corporation 


A. L, Lisle: Named General Manager 
of Control Dynamics Corporation, for 
merly was with Kearfott Division of Gen 
eral Precision, Inc 


Frank G. Compton: Appointed to the 
newly created position of plans and mar 
keting director of North American Avi 
ation’s Space and Information Systems 
Division. 


Albert P. Albrecht: Former chief en 
gineer at Gilfillan Bros., Inc., elected as 
vice president and general manager of 
Space Electronics division of Space Elec 
tronics Corporation, Glendale, Calif 


William Perzley: Director of engineer- 
ing at Consolidated Avionics Corporation 
named a vice president of the company, a 
member of the Condec Group on in 
dustries. 


R. S. Bowditch: Appointed chief er 
gineer of the Electronics Division of Sta 


tham Instruments, Inc., was formerly gen 
eral manager and chief engineer for ERA 
Pacific. 

Walter H. Powell: Vice President of 
Operations of International Resistance 
Company, elected to the Board of Di 
rectors. 


John J. Landers: Former manager of 
Quality Control at the Ordnance Depart 
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ment of General Electric Company, Pitts 
field, Mass., named manager of Product 
Sales for Gyroscopes for the Precision 
Products Department of Nortronics, a 
vision of Northrop Corporation 
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E. D. Carter: Named corporate di-} 
rector of materiel and procurement, a ne we 
position at The Martin Co. Previously 
held a similar position at the company’s 
Baltimore Division. Carter is also a mem- 
ber of the Senate Military Procurement 
Advisory Committee, and serves on other] 
advisory panels. 
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—products and processes 








Dynamic Power Supply Analyzer 


Static and dynamic output regula- 
tion and impedance measurements of 
regulated and unregulated power sup- 
plies can be made by an electronic 
dynamic Power Supply Analyzer PSA- 
100 manufactured by Computer 
Sciences, Inc. 

PSA-100 is a powerful tool for 
rapid analysis of breadboard supplies 


and production units. Dynamic im- 


Circle No. 225 on Subscriber 


Strain Gage Accelerometer 


Low cross axis response, minimum 
damping change with temperature, and 
high resonant frequency are the sig- 
nificant features of Type 4-203 Strain 
Gage Accelerometer available from 
Consolidated Electrodynamics Corp. 

Designed to measure accelerations 
parallel to mounting surfaces, the in- 
Strument is available in ranges from 
=5 g to =500 g. Operable temperature 
range is —70°F to 300°F. Sensitivity to 
acceleration perpendicular to the sensi- 
tive axis is less than 0.01 g/g. 

Damping is 0.70.1 of critical at 
77°F. Combined linearity and hysteresis 
of the 4-203 is conservatively rated at 
+.75% of full range output. 
Circle No. 226 on Subscriber Service Card 


Varactor Multiplier 


A high-power varactor multiplier 
that uses printed strip transmission line 
resonators at the low frequency of 150 
mc is available from Micromega Corp. 
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pedance of the supply under test may 
be measured at frequencies from ‘2 
cps to 150 Keps. Testing of power 
supplies from 28 VDC to 250 at levels 
up to | amp can also be performed 
[The Power Supply Analyzer is com 
pletely isolated from the line and may 
be used to test positive or negative 
supplies. Testing levels up to 400 VDC 
may be obtained with Model PSA-101 
Service Card 


Performance’ characteristics of the 


solid state unit are: input frequency, 
tunable from 145 to 165 mec; output 
frequency, tunable from 870 to 990 


mc; output bandwidth, 30 mc; multi- 
plication factor, 3 x 2 6; conversion 


efficiency @ 2w input, —7db @ —20db 
spurious output and -—8db @ -60db 
spurious output; maximum input 
power, 2w; operating temperature 
range, —50° C. to +75° C. 


Circle No. 227 on Subscriber Service Card 





Digital Arithmetic Center 


Clary Corp. is marketing an off-the- 
shelf digital arithmetic center. Model 
DAC-2500 is a solid state component 
for computing, process control, instru- 
mentation and test systems. 

Flexible input and output control 
circuits allow a full range of peripheral 
equipment to be easily connected with 
the center. These include punched card 
and punched tape units, analog-to-digi- 
tal converters, digital voltmeters, X-Y 
plotters and printers 


Circle No. 228 on Subscriber Service Card 


Tiny Instrumentation 
Recorder 


A 3-channel instrumentation quality 
magnetic tape recorder, measuring only 
2 by 4 by 5 in. and weighing only 31 
oz. (including 7 oz. of tape), has been 
introduced by Precision Instrument Co 
Designed for direct recording of dy- 
namic data in the range from 100 
5000 cycles, the recorder is 
environ 


cycles to 


capable of operating in any 
ment where man can exist 





In addition to recording dynamic 
data in voice frequency ranges, the PS- 
303M can also be used in conjunction 
with standard IRIG telemetry subcar- 
rier oscillator equipment for multiplex- 
ing up to 30 channels of data in the 
range from d-c to approximately 100 
cps 


Circle No. 229 on Subscriber Service Card 


Solid-State Plotter 


A 30 x 30 in. X-Y Plotter, accurate 
to .05% of full scale and repeats ex- 
actly from any direction is being 
marketed by The Gerber Scientific In- 
strument Co 

Ihe solid-state 


plotter eliminates 
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... products and processes 








servomechanisms and input can be 
from IBM cards, punched paper tape 
or keyboard. Slewing speed is up to 
20 in. per second. The printing head 
contains twelve symbols, any of which 
can be selected at random; other print 
sectors can also be added to plot digital 
as well as symbol information 
Circle No. 230 on Subscriber Service Card 


400 MC Range Klystron 


Metcom, Inc. has available a MXK- 
23 klystron, electrically reflex klystron 
with a tuning range greater than 400 
megacycles. It is for use in the X-band 
region, in radar equipment and test 
equipment, as local oscillator or as wide 
band sweep oscillator 





The MXK-23 differs from standard 
tunable klystrons in that it is tuned in 
the conventional mechanical manner 
and is electronically tuned tor 400 mc. 
from any mechanical setting. The elec- 
trical tuning reature affords the advan- 
tage of more simplified circuitry, while 
the easy, rapid tuning makes it ideal for 
AFC circuitry. 

Circle No. 23! on Subscriber Service Card 


Varactor Diodes 


Tyco Semiconductor Corp. is mar- 
keting a series of gallium arsenide va- 
ractor diodes. The series of six varactor 
diodes, designated the AP-1 series, 
range in cut-off frequencies from 60 to 


150 KMC minimum at an operating 
bias of —2 volts measured at 10 KMC. 


The AP-1| series has a (cw) power 
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dissipation rating of 150 mw at 25°C 
measured at 10 KMC and a breakdown 
voltage rating of 6 volts for a reverse 
current of 10 ua at this temperature. 
Circle No. 232 on Subscriber Service Card 


Adjustable Motor Bases 


Speed Selector Inc. has available a 
line of adjustable motor bases in two 
models, MB-1!1 and MB-12. These ad 
justable motor bases may be used with 
Speed Selector standard M-type spring- 
loaded sheaves to provide a complete 
drive for low-speed applications in 
to 


horsepower capacities from %4 hp 


10 hp. 





Speed variation is accomplished by 
a simple handwheel control as_illus- 
trated, but remote control can be pro- 
vided if desired. The versatile design 
of these motor bases permits their use 
in an angular position. This maintains 


proper belt alignment and assures 
longer belt life. 
Circle No. 233 on Subscriber Service Card 


Image Converter Camera 


An Image Converter Camera, avail- 
able in April from Space Technology 
Laboratories, Inc. is described as the 
only complete diagnostic tool for in- 
strumentation of high speed luminous 
transient events encountered in plasma 
physics, chemical kinetics and hyper- 
velocity experiments, 

It is capable of taking framed 
photographs at exposure times varying 
from three millimicroseconds to 200 
millimicroseconds. Three-picture series 
can be made at rates of half a million 
to twenty million exposures per second. 
Streak photographs may be taken at 
writing speeds of four to 1000 milli- 
meters per microsecond. 

The unusual performance of the 
camera is made possible by converting 
the optical image to an electron image 
which allows electronic shuttering, light 
amplification and image deflection. 

Circle No. 234 on Subscriber Service Card 


Silicon Epitaxial Transistors 


Texas Instruments, Inc, has avail 
able two ultra-fast switching transistors 
mass produced by the epitaxial manu 
facturing process. Typical switchin; 
characteristics of the Tl 2N743 in 
saturated circuit are 26 nanosecond; 
total switching time at 10 ma and 24 
nano-seconds at 100 ma. The 2N744 
highlights typical total switching times 
of 27 nsec at 10 ma and 29 nsec it 
100 ma. 

Circle No. 235 on Subscriber Service Card 


Electroexplosive Device 
System 


An electroexplosive device system 
tester is available from REDEL Inc 
With appropriate accessories the par- 





ameters important for the determina- | 


tion of the RF hazards such as capacit- 
ance, Q, and inductance of EEDs can 
be readily measured also 

The Redel EED System Tester de- 
termines those frequencies representing 
maximum and minimum susceptability 
of unwanted RF initiation. It deter- 
mines without expensive field testing 
that RF environment which will be 


— 


oe 


hazardous, and provides accurate check j 


of the influence upon RF susceptibility 
of geometrical changes in EED System 
Circle No. 236 on Subscriber Service Card 


Hazardous Gas Detector 


The Model 520 Miultitector avail- 
able from Houston Instrument Corp 
provides a central control housing for 
multi-point monitoring of the presence 
and concentration of hazardous, com- 
bustible gases at varying locations. De- 
tection is performed by sensing 
ments located at the desired points or 
areas and connected to the central unit 
by cables which can be up to 1500 feet 
long. Each detection point has its own 
measuring circuit, indicator and adjust- 
able alarm and is referred to 
channel. Up to 5 channels may 
supplied for any unit which encom 
passes a control power supply 


ele- 


as 
be 


anc 


ee ee 





audible alarm and is available in rack 
mounting or case enclosure 
Circle No. 237 on Subscriber Service Card 


Hot Gas Relief Valve 


A hot gas pressure relief valve fo! 
liquid and solid fuel exhaust systems 
has been developed by General Pneu- 
matics incorporating a_ replaceable 
metal seat which is pressure tight up 
to 2000°F. 
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times 
ec it 
rd. 
ystem 
Inc. 
par- 
mina- A typical design cracks, permits full 
pacit- | flow, and reseats all within 50 PSI in 
s can | 1000 PSI—2000°F exhaust system. 
Modifications have been success- 
r de- | fully tested for airborne closed cycle 
nting refrigeration systems, and other specific 
bility | OPerational and dimensional require- 
jeter. | ments. 
. Circle No. 238 on Subscriber Service Card 
esting 
ll be} ; 
check | Coaxial Attenuator 
bility A high power coaxial attenuator is 
stem. § available from Merrimac Research and 
we Development, Inc. Fully tested in the 
field, this device continuously with- 
stands 100 watts of CW power for 24 
; hours with no change in performance 
avail- | characteristics. 
Corp 
g tor 
sence 
com- 
. De- 
r ele- 
its or 
1 unit 
D feet 
; own a 
djust- 
as a The attenuator offers zero insertion 
vy be] loss and provides up to 60 db of at- 
icom- | tenuation in the 300-5000 mc frequency 
and} Fange. 
rack Circle No. 239 on Subscriber Service Card 
‘. | Miniature Pulse Generator 
‘ A pulse generator, designated the 
Steinwood Tri-Pulse Generator, is 
available from the Harwood Co. 
re for Specifically designed to provide a 
stems§ common time base for guidance of 
Pneu-§ data reduction personnel, the generator 
“o feeds 10, 100, or 1000 pulses per sec- 
ht upf ond to as many as ten cameras or 





telemetering stations. 
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Weighing less than 1% pounds the 
miniature 30-volt battery-powered gen- 
erator has performed within 1% of 
selected frequency under the severe 
environmental conditions of sled runs 
exceeding 40 G’s. 

Circle No. 249 on Subscriber Service Card 


Primary Standard 
Manometer 


A double cistern nulling manometer 
providing the highest accuracy for a 
primary standard in pressure measure- 


ment is available from  Ideal-Aero- 
smith. 

The principle of the manometer, 
model #10-21-33, is identical to a 


U-tube manometer with the major re- 
finement being the use of a large bore 
head on each leg—connected by a 
flexible passage-—to facilitate reading 
to close limits and to make capillary 
depression error negligible. Total range 
of the manometer is 33 in., measuring 
either absolute or differential and 





Ca- 
pable of operating in a system where 
Static pressure may be as much as 
150 psi. 

Circle No. 241 on Subscriber Service Card 
BERYLLIUM COPPER STRIP—Be- 


ryllium Corp. has published a bulletin, 
No. S-1100-A, on Beryllium copper 
strip products. The bulletin describes 
the many advantages of using beryllium 
copper, gives physical and mechanical 
properties, and tells how to select the 
right beryllium copper alloy to meet 
specification requirements. Five alloys 
are presented in easy to use tabular 
form with complete data on properties 
before and after heat treatment. Also 
provided are properties in annealed, 
quarter hard, half hard, and hard state. 


Circle No. 200 on Subscriber Service Card 
“RCA SILICON POWER TRANSIS- 
TORS—An Application Guide pub- 


lished by R.C.A. describes the special 
features and use of 16 RCA medium- 
power, intermediate-power, and high- 
power silicon transistors. The Guide 
discusses construction details, voltage 
ratings, conditions for thermal stability, 
and equivalent circuits for these tran- 
sistors. It also gives design procedures, 
specific design equations, and per- 
formance data for some of the most 
important circuits using these transis- 
tors. 
Circle No. 20! on Subscriber Service Card 


OPTICAL-MASER—A booklet describ- 
ing the theory and design of the re- 
cently announced solid state optical 
maser is available from Bell Telephone 





Laboratories, Inc. An optical maser 1s 
a device which produces a narrow beam 
of coherent light. In coherent light, all 
the waves possess a definite phase rela- 
tionship to each other. It is this prop- 
erty in radio waves which makes it 
possible to modulate, direct, and con- 
trol them, and to use them in communi- 
cations. Because of the tremendously 
high frequencies of light, vastly in- 
creased amounts of information could 
be carried on a coherent light beam 

Circle No. 202 on Subscriber Service Card 


CONNECTORS—A miniature connec- 
tor catalog has just been announced by 
the Electronics Division of DeJur-Amsco 
Corp. Complete description, illustra- 
tions, electrical and mechanical specifi- 
cations, dimensional drawings, and or- 
dering information are included in the 
catalog 
Circle No. 203 on Subscriber Service Card 
RECTIFIER CHARTS—Two conveni 
ent, time-saving wall charts have been 
prepared by the General Electric Co. to 
assist in the selection of optimum sili- 
con and germanium rectifier compo- 
nents for basic circuits. By using one 
or both of these charts a circuit designer 
should be able to choose the right de- 
vice more economically and without the 
time consuming reference to specifica- 
tion sheets and other information 
sources. 
Circle No. 204 on Subscriber Service Card 


HYDRAULIC VALVES—An introduc- 
tory brochure has been released by the 
Arizona Division of IMC Magnetics 
Corp. which covers product information 
on its line of hydraulic & pneumatic 
valves, rotary pressure switches, preci- 
sion filters, hydraulic cylinders, & fuel 
atomizers. The brochure details such 
specific items lap fit valves with 
0.00002 in. clearance, filters with mesh 
sizes down to 5 microns, & atomizers 
with flow ranges from low flows of 8 
lb/hr. to high flows of 300 Ib/hr. 
Circle No. 205 on Subscriber Service Card 


as 


INVESTMENT CASTING—An illus- 
trated comprehensive report on _ the 
characteristics, metallurgy, markets and 
future trends of the American invest- 
ment casting industry is available from 
WaiMet Alloys Co. Subjects discussed 
in the report include: American invest- 
ment casting industry statistics, activity 
of the Investment Casting Institute, im- 
portant developments in investment 
casting alloys, properties and heat treat- 
ment of 17-4PH and AM-355 precipi- 
tation hardenable stainless steel alloys, 
recent developments in vacuum melting 
and advantages of investment castings 
over forgings for gas turbine vanes and 
blades. 
Circle No. 206 on Subscriber Service Card 
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—when and where— 


FEBRUARY 


American Institute of Chemical Engin- 
eers, National Meeting, Roosevelt 
Hotel, New Orleans, Feb. 26-Mar. |. 

Pacific Electronic Trade Show, Great 
Western Exhibit Center, Los Angeles, 
Feb. 26-Mar. |! 

Armed Forces Management Associaticn, 
Annual National Conference, Shore 
ham Hotel, Washington, D.C., Feb. 28 
Mar. 2. 

Association of Iron and Steel Engineers, 


Los Angeles, Feb. 28-Mar. 2 
MARCH 
Optical Society of America, Roosevelt 
Hotel, Pittsburgh, Mar. 2-4. 
Gas Turbine Conference and Exhibit, 
sponsored by Gas Turbine Power 


Division of American Society of 
Mechanical Engineers and U.S. De- 
partment of Defense, Shorcham Hotel, 
Washington, D.C., Mar. 5-9. 

Eleventh Annual Instrument Society of 
America Conference, Roosevelt Hotel, 
Pittsburgh, Mar. 8-10. 

Second Symposium on Engineering Aspects 
of Magneto-Hydrodynamics, University 
of Pennsylvania, IRE, AIEEE, IAD, 
University Museum, Philadelphia, Mar 


Institute of the Aeronautical Sciences, 
Flight Propulsion Meeting, (classified) 
Cleveland, Mar. 9-10. 

American Rocket Society, Test Operations 
and Support Conference, Biltmore 
Hotel, Los Angeles, Mar. 13-16. 

American Society of Mechanical Engineers, 
Aviation Conference, Statler Hotel, 
Buffalo, N.Y., Mar. 13-17. 

1961 Missile/Space Conference and God- 
dard Memorial Dinner of the National 
Rocket Club, Sheraton Park Hotel, 
Washington, D.C., Mar. 14-16. 

Inter-Station Supersonic Track Conference, 
Sixth Supersonic Track Symposium, 
(confidential), U.S. Naval Ordnance 
Test Station, China Lake, Calif., Mar. 
14-16 

Fifth National Conference on Aviation/- 
Space Education, Mayflower Hotel, 
Washington, D.C., Mar. 16-18. 

American Congress on Surveying and 
Mapping and American Society of 
Photogrammetry, Convention, Shore- 
ham Hotel, Washington, D.C., Mar. 
19-25. 

IRE International Convention, 
and Waldorf-Astoria Hotel, 
City, Mar. 20-23. 

American Society for Metals, 12th Western 
Metal Congress, Ambassador Hotel, 
and Western Metal Exposition, Pan- 
Pacific Auditorium, Los Angeles, Mar 
20-24. 

23rd Annual American Power Conference, 


Coliseum 
New York 








9-10, Sherman Hotel, Chicago, Mar. 21-23. 
EMPLOYMENT 
w 
Air Turborocket Design 
y 





systems analysis group. 


supervisory level. 
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ENGINEER &. 


FOR CHALLENGING NEW PROGRAM IN DEVELOPMENT 
OF ADVANCED AIR BREATHING PROPULSION SYSTEMS. 


For the right man, a technically challenging career op- 
portunity working with rapidly expanding aerospace 


B.S.M.E. with five to ten years experience required. 


Will have responsibility for preliminary mechanical de- 
sign and installation of air turborockets and other ad- 
vanced air breathing propulsion systems in a wide variety 
of space vehicle and missile applications. 


Located in suburban Richmond, Virginia, one of the na- 
tion’s choicest, most stable home and economic locations. 
The company offers exceptionally competitive salaries 
and very liberal benefit programs. 


Send resumé to: Personnel Manager 


TEXACO 
EXPERIMENT INCORPORATED 


2, VIRGINIA 


amc ia SN 





bailiactal 


ll 





Associate to 


“sl MN 


American Meteorological Society, General 
Meeting, Chicago, Mar. 21-23. 


American Chemical Society, 139th 
National Meeting, St. Louis, Mar. 
21-30. 


Fourth Symposium on Temperature, Its 
Measurement and Control in Science 
and Industry, sponsored by Instrument 
Society of America, American Institute 


of Physics, National Bureau of 
Standards, Veteran's Memorial Hal! 
and Deshler Hilton Hotel, Columbus 
Ohio, Mar. 27-31. 

American Nuclear Society, Nucleonics in 
Flight Symposium, Statler  Hiltor 
Hotel, Dallas, Mar. 28-29. 


Society of Aerospace Material and Proces: 
Engineers, Filament Winding Sym 


posium, Huntington-Sheraton Hotel 
Pasadena, Mar. 28-30. 
APRIL 

International Symposium on _ Electro- 


magnetics and Fluid Dynamics of 
Gaseous Piasma, Polytechnic Institute 
of Brooklyn, Institute of the Aero- 
space Sciences, AFOSR, ONR, U.S. 


Army Signal Corps, Auditorium of 
the Engineering Societies Bldg., New 


York City, April 4-6 


American Rocket Society, Lifting Re-entry 





Vehicles: Structures, Materials and 
Design, Palm Springs, Calif., April 4-7 
Society of Automotive Engineers, 196! 
National Aeronautic Meeting, New 
York City, April 4-7 
M/R BUSINESS OFFICES 
Washington 5, D.C.——1001 Vermont 
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New York 17, N.Y.—20 East 46 Street; 
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Manager 
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EMPLOYMENT 





WHAT'S GOING ON NOW AT 
GENERAL ELECTRIC ORDNANCE DEPT. 


in Pittsfield, Massachusetts 


. . « Since engineers here developed and delivered 
the highly successful Fire Control and Inertial 
Guidance Systems for Polaris A-1 and A-2. 


2nd Generation FIRE CONTROL SYSTEM 


keeping pace with advanced versions of Polaris—in- 
cluding the 2500 mile A-3 missile. 


2nd Generation INERTIAL GUIDANCE 


for Polaris A-3. (Working in close collaboration with 
M.1.T. whose scientists created the original designs for 
Polaris IG systems. 


MK44 Series ACOUSTIC HOMING TORPEDOES 
the payload of the U.S. Navy’s ASROC system. 


A COMPLEX OF INDEPENDENTLY FUNDED STUDIES: 


Inertial Guidance Requirements of Future Space Mis- 
sions; Cryogenic Navigation & Guidance Systems; Min- 
iature Missile Computers . . . utilizing thin film cryo- 
tron elements, tunnel diodes, thermionic integrated 
micro modules (TIMMS); Remote Manipulators for 
Space Stations (erecting lunar and planetary platforms); 
Gearless Direct Power Drives; Microwave Switching 
applications for new concepts in Multiple Target Track- 
ing Antennas; Optical Missile Detection Systems with 
high angular accuracies. High intensity light source for 
optical discrimination; Development of unique lens 
systems. 


Now open—a broad diversity of opportunities at many 
levels—for Graduate EEs, MEs, Physicists and Math- 
ematicians. 


Design and Development of 
SYSTEMS develop concepts which SUPPORT EQUIPMENT = check-out 


define the requirements for the sub- simulators, instrumentation 
systems; provide analysis required 

to establish the feasibility of the 

sub-system; establish test specifica- COMPONENTS cryogenic inertial, 
tions for systems design; conduct  torquers, receivers, bearings, gimbels, 
these tests and evaluate data. electronic circuit. 


COMPUTERS snaicg, digital losic:  OpTiCAL & ELECTRO-OPTICAL 


memory, _echniques, cryogenic ®P- ENGINEERING analysis, design and 
development of advanced electro- 


optical equipment for fire control, 
OPERATIONAL CONTROL power and guidance and reconnaissance sys- 
data distribution, consoles, displays. tems. 
Must be GRADUATE Engineers or Scien- 
tists whose professional experience is 
ked by a high order of native intelli- 
gence and breadth of view. 


Write in strict confidence to W. B,. Walker, 
Manager, Professional Relations, Room 73-WH. 


ORDNANCE DEPARTMENT 


(of the Defense Electronics Division) 


GENERAL @@ ELECTRIC 


100 Plastics Avenue—Pittsfield, Massachusetts 
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Earth Is for Peaceful Purposes 


OR LONG, COSTLY YEARS, the Eisen- 

hower Administration kept the military out of 
space. Space, it was proclaimed, is for peaceful 
purposes 

We feel the emphasis was all wrong. We would 
like to suggest a new slogan for the Kennedy 
Administration: Earth is for peaceful purposes. 

The best way to keep it that way is to ac- 
knowledge as rapidly as possible that the military 
has not one, but many missions to fill in space. 
If wars are going to be fought, we would just as 
soon have them fought in space, not on earth. 

Throughout our history, military requirements 
have pushed technological development at a 
rapid pace. Certainly, we cannot afford at this 
time to do without that push. At this very mo- 
ment, a Russian space probe is hurtling toward 
the planet Venus. The first U.S. attempt to reach 
Venus is not scheduled until next year. While 
there has been much ado in Washington recently 
about the Missile Gap, the Russians have made 
it quite plain that there is a Space Gap of con- 
siderable width. 

You can be sure the Soviet Union is not 
making a fine distinction between its military and 
civilian scientific efforts. The Space Gap is as 
much of a threat to us as the Missile Gap. 

This does not mean space should be an ex- 
clusive preserve of the military. It’s a big place. 


There is room for the military, for the National 
Aeronautics and Space Administration and for 
private industrial effort. Wasteful duplication 
should be avoided. 


UT THE TIME HAS COME to declare 

loudly and firmly that there is no ceiling on 
our military effort. It is equally plain that the 
service which should fill the major role is the 
Air Force. Manned military operations in space 
are a logical extension of manned military opera- 
tions in the atmosphere. 

Programs such as Dyna-Soar and Aero Space 
Plane should be accelerated immediately. These 
will lead to manned space planes which can take 
off, carry out assigned missions and return to 
earth. We promise to burn the first letter we re- 
ceive telling us this can be accomplished from 
an aircraft carrier. 

Funding of Air Force space programs should 
receive full attention in the defense review now 
under way. 

We suspect, incidentally, that when the Air 
Force has this space capability, it finally will be 
able to admit that intercontinental ballistic mis- 
siles really are artillery and give them back to the 
Army. 


William J. Coughlin 
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HOW THE WORD GETS AROUND... Probiem: Build a 


4,000-mile military communications network for 15 NATO countries. Bounce microwave messages off the 


troposphere, hurdie mountain ranges, reach over the curvature of the earth to span a continent from the 
Arctic Circle to Turkey. Tall order! But NATO is doing it, with Project Ace High: an international forward- 
scatter communications system. 


The first link in Ace High, a four-station sys- : 

tem called Hot Line, was installed in Norway \\ VARIAN associates 
in 1958. Varian’s VA-800C amplifier klystrons are 1 . 

the heart of the system. Tube life to date is PALO ALTO 10, CALIFORNIA 
averaging over 5,000 hours. What's more, the \Qo- 

average improves every day; two-thirds of the BOMAC LABORATORIES. INC. 

tubes are still operational. In fact, two tubes VARIAN ASSOCIATES OF CANADA, LTD. 


are over 13,000 hours. S-F-D LABORATORIES, INC 
SEMICON ASSOCIATES, INC. 
Do you require such exemplary tube perform- BENNOSt GF SAnsPetna. INC 


ance? Technical data? Just write Tube Division. VARIAN A.G. (SWITZERLAND) 
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